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Introduction

The Keweenaw Bay Indian Community (KBIC) Water Program has developed and
implemented a comprehensive monitoring program to assess the health of Reservation
lakes, rivers and streams, and has developed a management plan for wetlands. The Clean
Water Act establishes a process in §305(b) by which States and Tribes prepare a report
describing the status of surface and ground water quality in their jurisdiction. This is the
first report that details the current quality of the KBIC Reservation waters. Although
KBIC does not yet have federally approved water quality standards, the application
process is already underway and a draft set of standards have been completed. The U.S.
Environmental Protection Agency (EPA) compiles the data from these reports,
summarizes them, and transmits this information to Congress as a nationwide analysis of
water quality. This 305(b) process is the principal means by which KBIC can evaluate
whether the quality of Reservation waters meet KBIC water quality standards, the
progress made in maintaining and/or restoring water quality, and the presence of any
problems.
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Background

KBIC is located in Baraga County in the northwestern part of Michigan’s Upper
Peninsula, near the southern terminus of Keweenaw Bay (Figure 1). The L’ Anse
Reservation consists of 70,327 contiguous acres which includes approximately 17 miles
of Lake Superior shoreline, 80 miles of streams and rivers, 15,000 acres of lakes and
3000 acres of wetlands (Table 1a). The Reservation borders the nearby village of L’ Anse
and encompasses the village of Baraga. KBIC has concentrated housing units in Baraga,
Zeba (a community 3 miles northeast of L’ Anse), and the Township of Chocolay in
Marquette County. KBIC’s Reservation boundaries were established by Treaty on
September 30, 1854.

KBIC currently has 3,076 enrolled members, a large percentage that lives within the
L’Anse Reservation boundaries. The Tribe employs approximately 1000 people within
Tribal government and other Tribally-owned enterprises. The terrain within the
boundaries of the L’ Anse Reservation is generally hilly with steep slopes rising away
from the Keweenaw Bay shore. Elevation ranges from 183 m at Keweenaw Bay to about
550 m in the most southeastern section of the Reservation.

KBIC is highly concerned about the quality and protection of its environment. In a
calendar year 2000 survey conducted for the KBIC Integrated Resources Management
Plan which was adopted by the Tribal Council in 2003, water quality was the number one
concern among Tribal members. A strong cultural relationship between the Ojibwa
people and their land has resulted in spiritual, medicinal, hunting, gathering and fishing
traditions that are adversely impacted by activities that adversely impact the environment.
The Tribe wishes to ensure a high quality environment for the Community by avoiding or
mitigating activities that are potentially detrimental to the land and water resources,
Tribal members, and KBIC culture.

As a result of this commitment to the protection of natural resources, KBIC established
the Keweenaw Bay Natural Resources Department. More recently, the KBIC Tribal
Council established a Natural Resources Committee as part of the Keweenaw Bay Indian
Conservation District. The mission of this Committee, and of the Tribal Council, is to
assist in the development and implementation of the resource management plans of the
Natural Resources Department. Both of these actions demonstrate the Community’s
recognition of the need to protect and manage its natural resources.

To this end, KBIC developed and adopted a 10 year Integrated Resource Management
Plan (IRMP) with established objectives and benchmarks, including water quality, to
improve the long term protection and management of natural resources for the
Community.

Table 1-Atlas Table (Inventory of Tribal Water Resources)

Factor/Resource Value

Reservation population (residents) 3,076




Reservation surface area (acres) 70,327

Total miles of rivers and streams ~80

Miles of intermittent (non-perennial) streams ~49

(subset)

Number of sampling points on rivers 17

or streams

Number of inland lakes/reservoirs/ponds 164

Acres of inland lakes/reservoirs/ponds ~259

Acres of Lake Superior ~15,000

Number of sampling points on 5

inland lakes/reservoirs/ponds

Number of sampling points on 3
Coastal Waters/Great Lakes

Acres of wetlands ~3,000

The Villages of L’ Anse and Baraga and KBIC own and operate an individual public
water supply system. All three of these systems obtain and treat water from Keweenaw
Bay of Lake Superior.

In addition, surface water is also an important economic, recreational and ecological
resource. Commercial and recreational fishing, recreational boating, and swimming are
significant human activities dependent on surface waters in the area. Area lakes,
wetlands, streams and rivers also serve as critical nursery habitat for a number of fish,
waterfowl and wildlife species in the region. KBIC maintains several wild rice
lakes/impoundments both inland and on Keweenaw Bay.

KBIC Surface Water Monitoring Program

A continuous surface water quality monitoring program is crucial to assure future water
quality of Reservation waters for generations to come. KBIC monitoring has established
a baseline water quality database for the current state of the L’ Anse Reservation surface
waters. This database may be used as a basis to issue future NPDES permits and used as
a reference by future water quality studies to determine changes in water quality over
time. Monitoring will allow for the identification and characterization of impaired or
pristine waters.

Annual monitoring also serves to track any trends or changes in water quality and the
effectiveness of management practices intended to remediate impaired waters.

KBIC implemented its water quality monitoring strategy in 2001, with a four year
baseline data collection effort completed in 2004, to be followed by our ongoing
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modified core monitoring program beginning in 2005. The strategy includes sampling
physical, chemical and biological parameters on selected water bodies throughout the

L’ Anse Indian Reservation. Our surface water quality monitoring is conducted using
field and laboratory standard operating procedures presented in the KBIC Surface Water
Quality Monitoring, Quality Assurance Project Plan (QAPP), approved by US EPA.
Additional data used to develop this report comes from associated monitoring projects,
including surface water organics monitoring and watershed inventories, both of which
were conducted following US EPA approved QAPP’s.

The current KBIC Surface Water Monitoring Program is described by the EPA approved
Quality Assurance plan, including the overall lake and stream monitoring strategy, data
quality objectives, and the field and lab SOP’s that are followed. Wild rice lakes are
sampled yearly for physical parameters, nutrient and contaminant analysis. Sulfate is also
measured in the water column in order to evaluate against the wild rice water quality
criterion (<10mg/liter). The following parameters are included in our monitoring
program:

Total Phosphorus (TP)

Total Phosphorus, Reactive

Total Kjeldahl Nitrogen (TKN)

Nitrite + Nitrate

Ammonia Nitrogen

Total Suspended Solids

Total Dissolved Solids

Chloride

Calcium

10.  Potassium

11. Silica, dissolved reactive

12.  Magnesium, total

13. Semi annual toxic metals analysis: Cadmium, Chromium, Copper, Iron, Lead,
Manganese, Mercury

14.  Alkalinity as CaCOs

15.  Total Hardness

16.  Chlorophyll (a) in select lakes and Keweenaw Bay, Lake Superior

17.  Coliform, Fecal (MFFCC)

18.  Depth profile of: temperature, dissolved oxygen, pH, specific conductance

19. Secchi transparency

20. Sulfide

21.  Sulfate (in wild rice lakes)

22.  Chlorinated Herbicides in select water bodies.

X 00 =3 O B B L3l B e

Fish community and macro invertebrate data are added as available from Tribal Fisheries.
Physical habitat assessments are conducted semi annually at all monitoring sites.

Monitoring sites are located on all significant Reservation water bodies, excluding
intermittent streams and isolated, small wetlands. The sampling scheme is on a semi-
rotational basis with larger stream systems and lakes having either multiple sampling
points, and/or being sampled in every year of the baseline data collection. Smaller
systems and lakes are sampled at a single station, for at least two of the four years.
Yearly analysis is conducted monthly for four months, from May through August.
Metals analysis occurs twice yearly, in the first and last sampling months.
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Impacts on Reservation Water Bodies

Current development trends have the potential or have been observed to adversely impact
the waters of the Reservation. These trends include 8 new commercial leases, 59 new
home leases and 27 cabin leases from 2001-2003. KBIC continues to allow the harvest of
logs on their land at a rate of ~ 200 acres/ year and private logging interests vary from ~
500 - 2,000 acres/ year. At present, there has been a noticeable increase in the number of
new home starts on the Reservation. The lack of environmental health ordinances which
require such things as; a specific setback from the water’s edge, correction of failing
septic systems, isolation distances for wells and septic systems, combined with an overall
increase in the number of homes along water resources have the potential to increase
runoff, erosion and the input of nutrients to our waters. While environmental health
ordinances are not currently in effect, a Utility Ordinance adopted in January of 2002 is a
first step in reducing the human impacts to Reservation waters. KBIC is currently
working on developing a Land Use Management Plan, which will include the
development of environmental and health codes and ordinances.

In addition to development trends, current and previous logging practices have adversely
impacted areas within many watersheds on the Reservation. The sedimentation load for
many streams has increased due to poorly constructed stream crossings and logging
roads. Sedimentation adversely impacts critical habitat of macro invertebrate species and
spawning areas for native fish. All aquatic species are important for a sustainable
ecological community and for recreational and cultural uses among Tribal members on
the Reservation.

Lastly, recent metallic sulfide mineral exploration activity within the Reservation and
ceded territory underscores the need for continued and enhanced monitoring of the
quality of KBIC water resources. Metallic sulfide mining represents the single largest
potential threat to reservation and surrounding water quality.

Lakes Assessment

KBIC has assessed four Reservation lakes based on pollution concentrations (Nutrients),
D.O., (Dissolved Oxygen) and Secchi Depth (Table 2a). All four lakes exceeded at least
one threshold value, either Total phosphorus, or Total Kjeldahl Nitrogen. Although all
inland lakes are supporting their designated uses (Table 2d), nutrient loading from
farming and residential development is considered one of the three, key pollutants
(Tables 2f, 2g). Three of the four lakes assessed also exhibit some measure of habitat
degradation noted during physical assessments and/or biologic community impairment,
noted during biologic assessments such as macro invertebrate surveys (Table 2¢). Two of
the lakes noted as supporting their designated uses have not been assessed for water
quality, habitat, or biologic assemblages. Contamination of fish tissues and metals
loading from contaminated sediments (mine tailings) have been noted as concerns for
Keweenaw Bay, Lake Superior (Tables 2e, 2f, 2g).

Table 2a - Water Quality Conditions in Inland Lake Systems

Mean and Maximum Values -
Pollutant Concentrations/Measurements in Lake Systems

Mean

Concentrat Maximum Number of
Pollutant/Measure ion/ Con_lcf:ntratlon Threshold Value Lakes s
. Measurem (Minimum for Threshold Value
ent Secchi and D.O.) Exceeded
8




Mean and Maximum Values -
Pollutant Concentrations/Measurements in Lake Systems

Secchi Depth (meters) - < <2 ' -
(SD)

Chlorophyll-a (ug/l) - - >7 -
(Chl)

Dissolved Oxygen (mg/l) 7 3545 323 <5
DO) i i

Total Phosphorous (ug/l) 15.55 36 >27 1
(TP) )

Total Kjeldahl Nitrogen (mg/l) 0.441 0.83 > 5 3

(TKN)

Table 2b - Trophic State’ of Reservation Inland Lakes

No. of Lake
TSI? Chl SD TP Definition of Trophic State Lakes Acres
(ug/L) (m) (ug/L) in this in this
Category Category
Oligotrophy: Clear water, 0 0
<30 <0.95 >8 <6 oxygen throughout the year in
the hypolimnion

Hypolimnia of shallower lakes | 3 -

30-40 | 0.95-2.6 8-4 6-12 .
may become anoxic

Mesotrophy: Water 2 -
moderately clear; increasing
probability of hypolimnetic
anoxia during summer

40-50 2.6-7.3 4-2 12-24

Eutrophy: Anoxic hypolimnia, | - -

S 7.3-20 = 2448 macrophyte problems possible

Blue-green algae dominate, - -
60-70 20-56 0.5-1 48-96 | algal scums and macrophyte
problems




0.25-

Hypereutrophy: (light- limited | -

70-80 56-155 05 96-192 | productivity). Dense algae and
’ macrophytes
>80 >155 <0.25 | 192-384 | Algal scums, few macrophytes | - -

Sufficient Data not Available to Assess

159

Trophic state refers to the total weight of living biological material (biomass) in a water body at a specific

location and time. Time and location-specific measurements can be aggregated to produce water body-
level estimations of trophic state.

2 Carlson's Trophic State Index (TSI) (1977) uses algal biomass as the basis for trophic state classification.
Three variables, chlorophyll pigments, Secchi depth, and total phosphorus, independently estimate algal
biomass. The range of the index is from approximately zero to 100, although the index theoretically has no
lower or upper bounds.

Table 2¢ - Water Quality Conditions in Coastal Waters/Great Lakes Sampling

Points
Mean and Maximum Values -
Pollutant Concentrations/Measurements in Lake Systems
Mean Maximum Number of
Pollutant Concentration/ Cox_lc.entrat}on Threshold Value T:J ak(]:ls lV;’l::e:le
Measareinieiit (Minimum for resho! ue
SD and D.O.) Exceeded

Chl (ug/h) . - 57 -

D.0. me/) 8.37 5.74 <5 0

TP (ugl) 8 8 >27 0

TKN (mg/D 0.1465 0.16 > 5 0

Table 2d - Individual Use Support Summary - Lake Systems

Type of Water body: Lake Systems, Including Lake Superior

Number of | Number of Number of
Use Lakes Lakes Not Lakes Not
Supporting | Supporting Assessed
Aquatic life 6 0 158
Recreation 6 0 158
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Type of Water body: Lake Systems, Including Lake Superior

Ceremonial/Tribally 6 . 0 158
defined use(s)

Table 2e - Other Water Quality Concerns in Lake Systems

Concern Number of Lakes Lake Acres
‘Where Concern Noted Where Concern Noted
Habitat Degradation ) }
Impairments noted in Biological
Communities (diversity and/or 1 -
abundance)
Contamination in Fish Tissues 1 ~15,000 (Lake Superior)

Table 2f - Key Pollutants and Stressors in Lake Systems

Three Most Significant Causes of Water Quality Degradation - Lake Systems
(Pollutants and Stressors)

Pollutant/Stressor Number of Lakes Affected by
this Stressor

1. Sediments 2
2. Metals 3, including Keweenaw Bay
3. Nutrient Loading 4

Table 2g - Sources of Water Quality Degradation in Lake Systems

Three Most Significant Sources of Water Quality Degradation -
Lake Systems

Sources of Pollutant Loadings Number of Lakes Affected by these
Sources

1. Contaminated Sediments (Keweenaw Bay)

2 Dam Failure (clean sediments) 2

3. Residential/Rural Development (Nutrients) |4

Rivers and Streams Assessment

KBIC has assessed 18 Reservation Rivers and Streams, based on pollutant concentrations
and dissolved oxygen content. Nutrient loading found in Reservation lakes is also found
to be concern for Reservation rivers and streams. Nine rivers, or streams exceeded the
threshold value for Total Kjeldahl Nitrogen, eight exceeded the Total Phosphorus
threshold (Table 3a). (Table 3d) notes nutrient loading as one of the three, key
pollutants/stressors in fluvial systems on the Reservation. The Three most significant
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sources of pollution for Reservation fluvial systems all contribute to the nutrient loading
noted within the KBIC Reservation (Table 3¢). KBIC has assessed three rivers, or
streams that are not currently supporting two of their designated uses, recreation and
Tribal/ceremonial (Table 3b). This is a direct result of nutrient loading and bacterial
contamination due to residential/rural development and animal wastes. Habitat
degradation and biologic community impairments (Table 3¢) are mainly due to sediment
loading/stream bank modification and canopy reduction associated with forestry
management practices.

Table 3a- Water Quality Conditions in Rivers and Streams

Mean and Maximum Values -
Pollutant Concentrations/Measurements in Rivers and Streams

Mean Maximum Number of

Pollutant Concel;tratlon C(;licez::;aet&on Threshold Value V%]l:: rl:mng Po:;:, tlsd

Measurement (Min. for D.O) Value Exceeded
D.O. (mg/) 8.045294 4.03 <5 3
Total Suspended Solids (mg/l) 3.897059 28 > 10 3

(TSS)

Chloride (mg/l) 10.03125 84 > 50 * 2
TP (ug/) 41.912 270 > 30 8
TKN (mg/l) 470809 1.80 > 5 9

* Threshold based on KBIC draft Water Quality Standards for waters designated as a
public water supply source, OR connected to Keweenaw Bay.

Table 3b. Individual Use Support Summary - Rivers and Streams

Type of Water body: Rivers and Streams
(in Stream miles)
Number of | Number of Number of
Use Streams Streams Not Streams Not
Supporting | Supporting Assessed
Aquatic life 18 0 unknown
Recreation 15 3 unknown
Ceremonial/Tribally
defined use(s) 15 3 unknown

Table 3¢ - Other Water Quality Concerns in Rivers and Streams

Number of Streams
Conpeern Where Concern Noted
Habitat Degradation 7
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Impairments noted in Biological
Commumities (diversity and/or 2
abundance)

Contamination in Fish Tissues

Table 3d - Key Pollutants and Stressors in Rivers and Streams

Three Most Significant Causes of Water Quality Degradation

River/Stream Systems
(Pollutants and Stressors)

Pollutant/Stressor

1. Clean Sediment loading/stream bank modification

2. Canopy Reduction
3. Nutrient Loading/Bacteria

Table 3e - Sources of Water Quality Degradation in Rivers and Streams

Three Most Significant Sources of Water Quality Degradation -
Rivers and Streams

Sources of Pollutant Loadings

1. Forestry/Land Use

2 Residential/industrial Development

3. Animal Wastes

Table 4a - Source Water Protection

KBIC members living on or near the L’ Anse Indian Reservation are serviced by three,
public water supplies. Two are Tribally owned and have US EPA approved Source
Water Assessment and Protection plans (SWAPP’s). The third public water supply
owned and operated by the Village of Baraga has an approved Source Water Assessment.

Source Water Assessment and Protection

Number of Tribal Community Public
Water Systems

Number of Tribal Community Public
Water Systems for Which Source Water
Assessment and Protection Plans have
been Completed

Number of Tribal Community Public
Water Systems Where Assessments ’
were Completed and the Sources Are
Susceptible to Contamination
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Introduction

The Keweenaw Bay Indian Community (KBIC) Water Program has developed and
implemented a comprehensive monitoring program to assess the health of Reservation
lakes, rivers and streams, and has developed a management plan for wetlands. The Clean
Water Act establishes a process in §305(b) by which States and Tribes prepare a report
describing the status of surface and ground water quality in their jurisdiction. This is the
second report that details the current quality of the KBIC Reservation waters. Although
KBIC does not yet have federally approved water quality standards, the application
process is already underway and a draft set of standards have been completed. The U.S.
Environmental Protection Agency (EPA) compiles the data from these reports,
summarizes them, and transmits this information to Congress as a nationwide analysis of
water quality. This 305(b) process is the principal means by which KBIC can evaluate
whether the quality of Reservation waters meet KBIC water quality standards, the
progress made in maintaining and/or restoring water quality, and the presence of any
problems.
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Background

KBIC is located in Baraga County in the northwestern part of Michigan’s Upper
Peninsula, near the southern terminus of Keweenaw Bay (Figure 1). The L’Anse
Reservation consists of 70,327 contiguous acres which includes approximately 17 miles
of Lake Superior shoreline, 80 miles of streams and rivers, 15,000 acres of lakes and
3000 acres of wetlands (Table 1a). The Reservation borders the nearby village of L’ Anse
and encompasses the village of Baraga. KBIC has concentrated housing units in Baraga,
Zeba (a community 3 miles northeast of L’ Anse), and the Township of Chocolay in
Marquette County. KBIC’s Reservation boundaries were established by Treaty on
September 30, 1854.

KBIC currently has 3,076 enrolled members, a large percentage that lives within the

L’ Anse Reservation boundaries. The Tribe employs approximately 1000 people within
Tribal government and other Tribally-owned enterprises. The terrain within the
boundaries of the L’ Anse Reservation is generally hilly with steep slopes rising away
from the Keweenaw Bay shore. Elevation ranges from 183 m at Keweenaw Bay to about
550 m in the most southeastern section of the Reservation.

KBIC is highly concerned about the quality and protection of its environment. In a
calendar year 2000 survey conducted for the KBIC Integrated Resources Management
Plan which was adopted by the Tribal Council in 2003, water quality was the number one
concern among Tribal members. A strong cultural relationship between the Ojibwa
people and their land has resulted in spiritual, medicinal, hunting, gathering and fishing
traditions that are adversely impacted by activities that adversely impact the environment.
The Tribe wishes to ensure a high quality environment for the Community by avoiding or
mitigating activities that are potentially detrimental to the land and water resources,
Tribal members, and KBIC culture.

As a result of this commitment to the protection of natural resources, KBIC established
the Keweenaw Bay Natural Resources Department. More recently, the KBIC Tribal
Council established a Natural Resources Committee as part of the Keweenaw Bay Indian
Conservation District. The mission of this Committee, and of the Tribal Council, is to
assist in the development and implementation of the resource management plans of the
Natural Resources Department. Both of these actions demonstrate the Community’s
recognition of the need to protect and manage its natural resources.

To this end, KBIC developed and adopted a 10 year Integrated Resource Management
Plan (IRMP) with established objectives and benchmarks, including water quality, to
improve the long term protection and management of natural resources for the
Community.

Table 1-Atlas Table (Inventory of Tribal Water Resources)

Factor/Resource Value

Reservation population (residents) 3,076




Reservation surface area (acres) 70,327

Total miles of rivers and streams ~80

Miles of intermittent (non-perennial) streams ~49

(subset)

Number of sampling points on rivers 17

or streams

Number of inland lakes/reservoirs/ponds 164

Acres of inland lakes/reservoirs/ponds ~259

Acres of Lake Superior ’ ~15,000

Number of sampling points on 5

inland lakes/reservoirs/ponds

Number of sampling points on 3
Coastal Waters/Great Lakes

Acres of wetlands ~3,000

The Villages of L’ Anse and Baraga and KBIC own and operate an individual public
water supply system. All three of these systems obtain and treat water from Keweenaw
Bay of Lake Superior.

In addition, surface water is also an important economic, recreational and ecological
resource. Commercial and recreational fishing, recreational boating, and swimming are
significant human activities dependent on surface waters in the area. Area lakes,
wetlands, streams and rivers also serve as critical nursery habitat for a number of fish,
waterfowl and wildlife species in the region. KBIC maintains several wild rice
lakes/impoundments both inland and on Keweenaw Bay.

KBIC Surface Water Monitoring Program

A continuous surface water quality monitoring program is crucial to assure future water
quality of Reservation waters for generations to come. KBIC monitoring has established
a baseline water quality database for the current state of the L’ Anse Reservation surface
waters. This database may be used as a basis to issue future NPDES permits and used as
a reference by future water quality studies to determine changes in water quality over
time. Monitoring will allow for the identification and characterization of impaired or
pristine waters.

Annual monitoring also serves to track any trends or changes in water quality and the
effectiveness of management practices intended to remediate impaired waters.

KBIC implemented its water quality monitoring strategy in 2001, with a four year
baseline data collection effort completed in 2004, to be followed by our ongoing
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modified core monitoring program which began in 2005. The strategy includes sampling
physical, chemical and biological parameters on selected water bodies throughout the

L’ Anse Indian Reservation. Our surface water quality monitoring is conducted using
field and laboratory standard operating procedures presented in the KBIC Surface Water
Quality Monitoring, Quality Assurance Project Plan (QAPP), approved by US EPA.
Additional data used to develop this report comes from associated monitoring projects,
including surface water organics monitoring and watershed inventories, both of which
were conducted following US EPA approved QAPP’s.

The current KBIC Surface Water Monitoring Program is described by the EPA approved
Quality Assurance plan, including the overall lake and stream monitoring strategy, data
quality objectives, and the field and lab SOP’s that are followed. Wild rice lakes are
sampled yearly for physical parameters, nutrient and contaminant analysis. Sulfate is also
measured in the water column in order to evaluate against the wild rice water quality
criterion (<10mg/liter). The following parameters are included in our monitoring
program:

Total Phosphorus (TP)

Total Phosphorus, Reactive

Total Kjeldahl Nitrogen (TKN)

Nitrite + Nitrate

Ammonia Nitrogen

Total Suspended Solids

Total Dissolved Solids

Chloride

Calcium

10.  Potassium

11 Silica, dissolved reactive

12 Magnesium, total

13.  Toxic metals analysis: Cadmium, Chromium, Copper, Iron, Lead, Manganese,
Mercury

14.  Alkalinity as CaCOs3

15.  Total Hardness

16.  Coliform, Fecal (MFFCC)

17.  Depth profile of: temperature, dissolved oxygen, pH, specific conductance

18.  Secchi transparency

19.  Sulfide

20.  Sulfate (in wild rice lakes)

090 =1 O Wh d= LD =

Fish community and macro invertebrate data are added from previous years as available
from Tribal Fisheries. As of FY2008 macro invertebrate data will be collected annually
by the water department. Physical habitat assessments are conducted semi annually at all
monitoring sites.

Monitoring sites are located on all significant Reservation water bodies, excluding
intermittent streams and isolated, small wetlands. The sampling scheme is on a semi-
rotational basis with larger stream systems and lakes having either multiple sampling
points, and/or being sampled in every year of data collection. Smaller systems and lakes
are sampled at a single station, rotated every other year.



Impacts on Reservation Water Bodies

Current development trends have the potential or have been observed to adversely impact
the waters of the Reservation. These trends include 8 new commercial leases, 59 new
home leases and 27 cabin leases from 2001-2003. KBIC continues to allow the harvest of
logs on their land at a rate of ~ 200 acres/ year and private logging interests vary from ~
500 - 2,000 acres/ year. The lack of environmental health ordinances which require such
things as; a specific setback from the water’s edge, correction of failing septic systems,
isolation distances for wells and septic systems, combined with an overall increase in the
number of homes along water resources have the potential to increase runoff, erosion and
the input of nutrients to our waters. While environmental health ordinances are not
currently in effect, a Utility Ordinance adopted in January of 2002 is a first step in
reducing the human impacts to Reservation waters. KBIC is currently working on
developing a Land Use Management Plan, which will include the development of
environmental and health codes and ordinances.

In addition to development trends, current and previous logging practices have adversely
impacted areas within many watersheds on the Reservation. The sedimentation load for
many streams has increased due to poorly constructed stream crossings and logging
roads. Sedimentation adversely impacts critical habitat of macro invertebrate species and
spawning areas for native fish. All aquatic species are important for a sustainable
ecological community and for recreational and cultural uses among Tribal members on
the Reservation.

Lastly, recent metallic sulfide mineral exploration activity within the Reservation and
ceded territory underscores the need for continued and enhanced monitoring of the
quality of KBIC water resources. Metallic sulfide mining represents the single largest
potential threat to reservation and surrounding water quality.

Lakes Assessment

KBIC has assessed four Reservation lakes based on pollution concentrations (Nutrients),
D.O., (Dissolved Oxygen) and Secchi Depth (Table 2a). All four lakes exceeded at least
one threshold value, either Total phosphorus, or Total Kjeldahl Nitrogen. Although all
inland lakes are supporting their designated uses (Table 2d), nutrient loading from
farming and residential development is considered one of the three, key pollutants
(Tables 2f, 2g). Three of the four lakes assessed also exhibit some measure of habitat
degradation noted during physical assessments and/or biologic community impairment,
noted during biologic assessments such as macro invertebrate surveys (Table 2e). Two of
the lakes noted as supporting their designated uses have not been assessed for water
quality, habitat, or biologic assemblages. Contamination of fish tissues and metals
loading from contaminated sediments (mine tailings) have been noted as concerns for
Keweenaw Bay, Lake Superior (Tables 2e, 2f, 2g).

Table 2a - Water Quality Conditions in Inland Lake Systems

Mean and Maximum Values -
Pollutant Concentrations/Measurentents in Lake Systems

Coxll\::::lrat Maximum Number of
Pollutant/Measure jon/ | Comeentration |y g Value |, LAkes Where
Meataren (Minimum for Threshold Value
et Secchi and D.0O.) Exceeded




Mean and Maximum Values -
Pollutant Concentrations/Measurements in Lake Systems

Secchi Depth (meters) - - <2 -
(SD)

Chlorophyll-a (ug/l) = - > <
(Chl)

Dissolved Oxygen (mg/1) 7.4683 3.65 <5
DO ) )

Total Phosphorous (ug/l) 16.15 39 >97 1
(TP) )

Total Kjeldahl Nitrogen (mg/l) 0.651 0.97 > 5 3

(TKN)

Table 2b - Trophic State' of Reservation Inland Lakes

No. of Lake
TSI2 Chl SD TP Definition of Trophic State Lakes Acres
(ug/L) (m) (ug/L) in this in this
Category Category
Oligotrophy: Clear water, 0 0
<30 <0.95 >8 <6 . | oxygen throughout the year in
the hypolimnion

Hypolimnia of shallower lakes | 3 -

30-40 | 0.95-2.6 8-4 6-12 .
may become anoxic

Mesotrophy: Water 2 -
moderately clear; increasing
probability of hypolimnetic
anoxia during summer

40-50 2.6-7.3 4-2 12-24

Eutrophy: Anoxic hypolimnia, | - -

a0-60r | .3-26 21 2433 macrophyte problems possible

Blue-green algae dominate, - -
60-70 20-56 0.5-1 48-96 | algal scums and macrophyte
problems




0.25-

Hypereutrophy: (light- limited | -

Algal scums, few macrophytes | -

70-80 56-155 05 96-192 | productivity). Dense algae and
’ macrophytes
>80 >155 <0.25 | 192-384 -

Sufficient Data not Available to Assess

159

Trophic state refers to the total weight of living biological material (biomass) in a water body at a specific

location and time. Time and location-specific measurements can be aggregated to produce water body-
level estimations of trophic state.

2 Carlson's Trophic State Index (TSI) (1977) uses algal biomass as the basis for trophic state classification.
Three variables, chlorophyll pigments, Secchi depth, and total phosphorus, independently estimate algal
biomass. The range of the index is from approximately zero to 100, although the index theoretically has no
lower or upper bounds.

Table 2¢ - Water Quality Conditions in Coastal Waters/Great Lakes Sampling

Points

Mean and Maximum Values -

Pollutant Concentrations/Measurements in Lake Systems

Mean Maximum Number of

Pollutant Concentration/ Con-lc.entrat;on Threshold Value TII; ak;s 1‘:’[\‘::
Measurement (Minimum for reshol ue
SD and D.0O.) Exceeded

Chl (ug/h) . - o -
DO (e 8.42 5.80 <5 0
¥ gl 9 9 >27 0
TKN (mg/l) 0.2316 0.19 >.5 0

Table 2d - Individual Use Support Summary - Lake Systems

Type of Water body: Lake Systems, Including Lake Superior

Number of | Number of Number of
Use Lakes Lakes Not Lakes Not
Supporting | Supporting Assessed
Aquatic life 6 0 158
Recreation 6 0 158
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Type of Water body: Lake Systems, Including Lake Superior

Ceremonial/Tribally 6 0 158
defined use(s)

Table 2e - Other Water Quality Concerns in Lake Systems

Concern Number of Lakes Lake Acres
Where Concern Noted Where Concern Noted
Habitat Degradation ’ )
Impairments noted in Biological
Communities (diversity and/or 1 -
abundance)
Contamination in Fish Tissues 1 15,000 (Lake Superior)

Table 2f - Key Pollutants and Stressors in Lake Systems

Three Most Significant Causes of Water Quality Degradation - Lake Systems
(Pollutants and Stressors)

Pollutant/Stressor Number of Lakes Affected by
this Stressor
1. Sediments 2
2. Metals 3, including Keweenaw Bay
3. Nutrient Loading 4

Table 2g - Sources of Water Quality Degradation in Lake Systems

Three Most Significant Sources of Water Quality Degradation -
Lake Systems

Sources of Pollutant Loadings Number of Lakes Affected by these
Sources

1. Contaminated Sediments (Keweenaw Bay)

2 Dam Failure (clean sediments) 2

3. Residential/Rural Development (Nutrients) | 4

Rivers and Streams Assessment

KBIC has assessed 18 Reservation Rivers and Streams, based on pollutant concentrations
and dissolved oxygen content. Nutrient loading found in Reservation lakes is also found
to be concern for Reservation rivers and streams. Nine rivers, or streams exceeded the
threshold value for Total Kjeldahl Nitrogen, eight exceeded the Total Phosphorus
threshold (Table 3a). (Table 3d) notes nutrient loading as one of the three, key
pollutants/stressors in fluvial systems on the Reservation. The Three most significant
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sources of pollution for Reservation fluvial systems all contribute to the nutrient loading
noted within the KBIC Reservation (Table 3e). KBIC has assessed three rivers, or
streams that are not currently supporting two of their designated uses, recreation and
Tribal/ceremonial (Table 3b). This is a direct result of nutrient loading and bacterial
contamination due to residential/rural development and animal wastes. Habitat
degradation and biologic community impairments (Table 3c) are mainly due to sediment
loading/stream bank modification and canopy reduction associated with forestry
management practices.

Table 3a- Water Quality Conditions in Rivers and Streams

Mean and Maximum Values -
Pollutant Concentrations/Measurements in Rivers and Streams

Mean Maximum Number of
Pollutant Concel;tratlon C(;licez:rra:‘;on Threshold Value vsv?lnelrl;hngﬂ Po]l:’ tlsd
Measurement (Min. for D.O) Value Exceeded
D.O. (mg/) 8.21563 4.16 <5 3
Total Suspended Solids (mg/l) 3.91723 29 >10 3
(TSS)
Chloride (mg/l) 10.2196 88 > 50 * 2
TP (ugh) 41.621 289 >30 8
TKN (mg/1) 486351 1.70 >.5 9

* Threshold based on KBIC draft Water Quality Standards for waters designated as a
public water supply source, OR connected to Keweenaw Bay.

Table 3b. Individual Use Support Summary - Rivers and Streams

Type of Water body: Rivers and Streams
(in Stream miles)
Number of | Number of Number of
Use Streams Streams Not Streams Not
Supporting | Supporting Assessed
Aquatic life 18 0 unknown
Recreation 15 3 unknown
Ceremonial/Tribally
defined use(s) 15 3 unknown

Table 3¢ - Other Water Quality Concerns in Rivers and Streams

Number of Streams
Coneern Where Concern Noted
Habitat Degradation 7
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Impairments noted in Biological
Communities (diversity and/or 2
abundance)

Contamination in Fish Tissues

Table 3d - Key Pollutants and Stressors in Rivers and Streams

Three Most Significant Causes of Water Quality Degradation

River/Stream Systems
(Pollutants and Stressors)

Pollutant/Stressor

1. Clean Sediment loading/stream bank modification

2. Canopy Reduction
3. Nutrient Loading/Bacteria

Table 3e - Sources of Water Quality Degradation in Rivers and Streams

Three Most Significant Sources of Water Quality Degradation -
Rivers and Streams

Sources of Pollutant Loadings

1. Forestry/Land Use

2 Residential/industrial Development

3. Animal Wastes

Table 4a - Source Water Protection

KBIC members living on or near the L’ Anse Indian Reservation are serviced by three,
public water supplies. Two are Tribally owned and have US EPA approved Source
Water Assessment and Protection plans (SWAPP’s). The third public water supply
owned and operated by the Village of Baraga has an approved Source Water Assessment.

Source Water Assessment and Protection

Number of Tribal Community Public )
Water Systems

Number of Tribal Community Public
Water Systems for Which Source Water 2
Assessment and Protection Plans have
been Completed

Number of Tribal Community Public
Water Systems Where Assessments 2
were Completed and the Sources Are
Susceptible to Contamination
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Introduction

The following is a comprehensive description of the water quality in and around the
Keweenaw Bay Indian Community as part of our monitoring program. Our study
encompasses both the L’Anse and Ontonagon Reservations. We have provided a
description of the background of KBIC as well as a physical description of the area. This
includes our surface water monitoring program and an assessment of the data we have
collected during this grant cycle.

The potential impacts to reservation waters are touched on later in the report. They include
residential and commercial construction, logging, a lack of environmental health ordinances
and the potential for sulfide mining. The singular impact of each of these potential
impactors is overshadowed by the cumulative impact that all would have on the Reservation.

"The Keweenaw Bay Indian Community (KBIC) Water Program has developed and
implemented a comprehensive monitoring program to assess the health of Reservation lakes,
rivers and streams, and has developed a management plan for wetlands. The Clean Water
Act establishes a process in §305(b) by which States and Tribes prepare a report describing
the status of surface and ground water quality in their jurisdiction. Although KBIC does not
yet have federally approved water quality standards, the application process is already
underway and a draft set of standards have been completed. The U.S. Environmental
Protection Agency (EPA) compiles the data from these reports, summarizes them, and
transmits this information to Congress as a nationwide analysis of water quality. This 305(b)
process is the principal means by which KBIC can evaluate whether the quality of
Reservation waters meet KBIC water quality standards, the progress made in maintaining
and/or restoring water quality, and the presence of any problems.



Figure 1

Ontonagon, L'Anse, and Chocolay
Indian Reservation
Surface Water Monitoring (SWM)




Background

KBIC is located in Baraga County in the northwestern part of Michigan’s Upper Peninsula,
near the southern terminus of Keweenaw Bay (Figure 1). The L’ Anse Reservation consists
of 70,327 contiguous acres which includes approximately 17 miles of Lake Superior
shoreline, 80 miles of streams and rivers, 15,000 acres of lakes and 3000 acres of wetlands
(Table 1a). The Reservation borders the nearby village of L’Anse and encompasses the
village of Baraga. KBIC has concentrated housing units in Baraga, Zeba (a community 3
miles northeast of L’ Anse), and the Township of Chocolay in Marquette County. KBIC’s
Reservation boundaries were established by Treaty on September 30, 1854.

KBIC currently has 3,076 enrolled members, a large percentage that lives within the L’Anse
Reservation boundaries. The Tribe employs approximately 1000 people within Tribal
government and other Tribally-owned enterprises. The terrain within the boundaries of the
L’ Anse Reservation is generally hilly with steep slopes rising away from the Keweenaw Bay
shore. Elevation ranges from 183 m at Keweenaw Bay to about 550 m in the most
southeastern section of the Reservation.

KBIC is highly concerned about the quality and protection of its environment. In a calendar
year 2000 survey conducted for the KBIC Integrated Resources Management Plan which
was adopted by the Tribal Council in 2003, water quality was the number one concern
among Tribal members. A strong cultural relationship between the Ojibwa people and their
land has resulted in spiritual, medicinal, hunting, gathering and fishing traditions that are
adversely impacted by activities that adversely impact the environment. The Tribe wishes to
ensure a high quality environment for the Community by avoiding or mitigating activities
that are potentially detrimental to the land and water resources, Ttibal members, and KBIC
culture.

As a result of this commitment to the protection of natural resources, KBIC established the
Keweenaw Bay Natural Resources Department. More recently, the KBIC Tribal Council
established 2 Natural Resources Committee as part of the Keweenaw Bay Indian
Conservation District. The mission of this Committee, and of the Tribal Council, is to assist
in the development and implementation of the resource management plans of the Natural
Resources Department. Both of these actions demonstrate the Community’s recognition of
the need to protect and manage its natural resources.

To this end, KBIC developed and adopted a 10 year Integrated Resource Management Plan

(IRMP) with established objectives and benchmarks, including water quality, to improve the
long term protection and management of natural resources for the Community.

Table 1-Atlas Table (Inventory of Tribal Water Resources)

Factor/Resource Value
Reservation population (residents) 3,076
Reservation surface area (acres) 70,327




Total miles of rivers and streams ~80

Miles of intermittent (non-perennial) streams ~49

(subset)

Number of sampling points on rivers 33

or streams

Number of inland lakes/resetvoirs/ponds 164

Acres of inland lakes/reservoirs/ponds ~259

Acres of Lake Superior ~15,000

Number of sampling points on 7

inland lakes/reservoirs/ponds

Number of sampling points on 3
Coastal Waters/Great Lakes

Acres of wetlands ~3,000

The Villages of L’Anse and Baraga and KBIC own and operate an individual public water
supply system. All three of these systems obtain and treat water from Keweenaw Bay of
Lake Superior.

In addition, surface water is also an important economic, recreational and ecological
resource. Commercial and recreational fishing, recreational boating, and swimming are
significant human activities dependent on surface waters in the area. Area lakes, wetlands,
streams and rivers also serve as critical nursery habitat for a number of fish, waterfowl and
wildlife species in the region. KBIC maintains several wild rice lakes/impoundments both
inland and on Keweenaw Bay.

KBIC Surface Water Monitoring Program

A continuous surface water quality monitoring program is crucial to assure future water
quality of Reservation waters for generations to come. KBIC monitoring has established a
baseline water quality database for the current state of the L’ Anse Reservation surface
waters. This database may be used as a basis to issue future NPDES permits and used as a
reference by future water quality studies to determine changes in water quality over time.
Monitoring will allow for the identification and characterization of impaired or pristine
waters.

Annual monitoring also setves to track any trends or changes in water quality and the
effectiveness of management practices intended to remediate impaired waters.

KBIC implemented its water quality monitoring strategy in 2001, with a four year baseline
data collection effort completed in 2004, to be followed by our ongoing modified core
monitoring program which began in 2005. The strategy includes sampling physical, chemical
and biologjcal parameters on selected water bodies throughout the I”Anse Indian
Reservation. Our surface water quality monitoring is conducted using field and laboratory
standard operating procedures presented in the KBIC Surface Water Quality Monitoring,
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Quality Assurance Project Plan (QAPP), approved by US EPA. Additional data used to
develop this report comes from associated monitoring projects, including surface water
organics monitoring and watershed inventories, both of which were conducted following US
EPA approved QAPP’s.

The current KBIC Surface Water Monitoring Program is described by the EPA approved
Quality Assurance plan, including the overall lake and stream monitoring strategy, data
quality objectives, and the field and lab SOP’s that are followed. Wild rice lakes are sampled
yearly for physical parameters, nutrient and contaminant analysis. Sulfate is also measured in
the water column in order to evaluate against the wild rice water quahty criterion
(<10mg/liter). The following parameters are included in our monitoring program:

Total Phosphorus (TP)

Total Phosphorus, Reactive

Total Kjeldahl Nitrogen (TKIN)

Nitrite + Nitrate

Ammonia Nitrogen

Total Suspended Solids

Total Dissolved Solids

Chloride

9 Calcium

10.  Potassium

11. Silica, dissolved reactive

12.  Magnesium, total

13. Toxic metals analysis: Cadmium, Chromium, Copper, Iron, Lead, Manganese,
Mercury

14.  Alkalinity as CaCO,

15.  Total Hardness

16.  Coliform, Fecal (MFFCC)

17.  Depth profile of: temperature, dissolved oxygen, pH, specific conductance

18. Secchi transparency

19.  Sulfide

20. Sulfate (in wild rice lakes)

P NS e

Fish community and macro invertebrate data are added from previous years as available
from Tribal Fisheries. As of FY2008 macro invertebrate data will be collected annually by
the water department. Physical habitat assessments using the GLEAS 51 are conducted
semi annually at all monitoring sites.

Monitoring sites are located on all significant Reservation water bodies, excluding
intermittent streams and isolated, small wetlands. The sampling scheme is on a semi-
rotational basis with larger stream systems and lakes having either multiple sampling points,
and/or being sampled in every year of data collection. Smaller systems and lakes are
sampled at a single station, rotated every other year.

Impacts on Reservation Water Bodies

Current development trends have the potential or have been observed to adversely impact
the waters of the Reservation. These trends include 8 new commercial leases, 59 new home
leases and 27 cabin leases from 2001-2003. KBIC continues to allow the harvest of logs on
their land at a rate of ~ 200 acres/ year and private logging interests vary from ~ 500 - 2,000
acres/ year. The lack of environmental health ordinances which require such things as; 2
specific setback from the water’s edge, correction of failing septic systems, isolation
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distances for wells and septic systems, combined with an overall increase in the number of
homes along water resources have the potential to increase runoff, erosion and the input of
nutrients to our waters. While environmental health ordinances are not currently in effect, a
Utility Ordinance adopted in January of 2002 is a first step in reducing the human impacts to
Reservation waters. KBIC is currently working on developing 2 Land Use Management
Plan, which will include the development of environmental and health codes and ordinances.

In addition to development trends, current and previous logging practices have adversely
impacted areas within many watersheds on the Reservation. The sedimentation load for
many streams has increased due to pootly constructed stream crossings and logging roads.
Sedimentation adversely impacts critical habitat of macro invertebrate species and spawning
areas for native fish. All aquatic species are important for a sustainable ecological
community and for recreational and cultural uses among Tribal members on the
Reservation.

Lastly, it has come to our attention that at least two companies are actively exploring areas
within the Reservation as possible sites for metallic sulfide mines. Sulfide mining operations
and the resulting wastes have the potential to severely and adversely impact the water
resources and wildlife in the surrounding areas, within our counties and townships. The
metallic sulfide mineral exploration activity within the Reservation and ceded tetritory
underscores the need for continued and enhanced monitoring of the quality of KBIC water
resources.

Lakes Assessment

KBIC has assessed four Reservation lakes based on pollution concentrations (Nutrients),
D.O. (Dissolved Oxygen), and Secchi Depth (Table 2a). All four lakes exceeded at least one
threshold value, either Total Phosphorus, or Total Kjeldahl Nitrogen. Although all inland
lakes are supporting their designated uses (Table 2d), nutrient loading from farming and
residential development is considered one of the three, key pollutants (Tables 2f, 2g). Three
of the five lakes assessed also exhibit some measure of habitat degradation noted during
physical assessments and/or biologic community impairment, noted during biologic
assessments such as macro invertebrate surveys (Table 2e). Two of the lakes noted as
supporting their designated uses have not been assessed for water quality, habitat, or biologic
assemblages. Contamination of fish tissues and metals loading from contaminated
sediments (mine tailings) has been noted as concerns for Keweenaw Bay, Lake Superior
(Tables 2e, 2f, 2g).

Table 2a - Water Quality Conditions in Inland Lake Systems

Mean and Maximum Values -
Pollutant Concentrations/Measurements in Lake Systems

Mean Maximum
. Number of
Concentrat | Concentration Lakes Where
Pollutant/Measure ion/ (Minimum for | Threshold Value Threshold Val
Measurem Secchi and Es ded ue
ent D.O.) xcee
Secchi Depth (meters) 5.31 2.25 <2 0
(SD)
Chlorophyll-a (ug/1) - ; &7 -
(Chp)
Dissolved Oxygen (mg/I)
8.52 7.93 <5 0
(DO)




Mean and Maximum Values ~

Pollutant Concentrations/Measurements in Lake Systems

Total Phosphorous (ug/I) 2521 47 >27 1
(rP)
Total Kjeldahl Nitrogen (mg/l) 0.65 0.87 >.5 3
(TKN)
Table 2b - Trophic State of Reservation Inland Lakes
No. of Lake
TSI2 Chl SD TP Definition of Trophic State Lakes Acres
(ug/L) (m) (ug/L) in this in this
Category Category
Oligotrophy: Clear water, 0 0
<30 <0.95 >8 <6 oxygen throughout the year in
the hypolimnion
30.40 | 0.95-2.6 8.4 612 Hypolimnia of sha.llower lakes 3 -
may become anoxic
Mesotrophy: Water moderately | 2 -
4050 | 2673 42 12-24 lclle“’ increasing probability of
ypolimnetic anoxia during
summer
50-60 7320 21 2448 Eutrophy: Anoxic hypo]jmr.lia, - -
macrophyte problems possible
Blue-green algae dominate, algal | - -
60-70 20-56 0.5-1 48-96 | scums and macrophyte
problems
Hypereutrophy: (light- limited - -
70-80 56-155 | 0.25-0.5 | 96-192 | productivity). Dense algae and
macrophytes




>80

>155

<0.25

192-384

Algal scums, few macrophytes -

Sufficient Data not Available to Assess

159

! Trophic state refers to the total weight of living biological material (biomass) in a water body at a specific

location and time. Time and location-specific measurements can be aggregated to produce water body-level
estimations of trophic state.

% Carlson's Trophic State Index (TSI) (1977) uses algal biomass as the basis for trophic state classification.
Three variables, chlorophyll pigments, Secchi depth, and total phosphorus, independently estimate algal
biomass. The range of the index is from approximately zero to 100, although the index theoretically has no
lower or upper bounds.

Table 2c - Water Quality Conditions in Coastal Waters/Great Lakes Sampling Points

Pollutant Concentrations

Mean and Maximum Values -
/Measurements in Lake Systems

Mean Maximum Number of
Pollutant Concentration/ | CORCERIAtioOn \.py ogho1d Value el
Measurement (Minimum for Threshold Value
SD and D.O.) Exceeded
Chl (ug/1) ) ] g _
D.O. (mg/1) e - e -
e e 3.70 411 >27 0
TKN (mg/1) 0.0822 0.0966 >5 0

Table 2d - Individual Use Support Summary - Lake Systems

Type of Water body: Lake Systems, Including Lake Superior

Number of | Number of | Number of
Use Lakes Lakes Not Lakes Not
Supporting | Supporting Assessed
Aquatic life 5 0 158
Recreation 5 0 158
Ceremonial /Tribally 5 0 158
defined use(s)

10




Table 2e - Other Water Quality Concerns in Lake Systems

Concern Number of Lakes Lake Acres
Where Concern Noted Where Concern Noted
Habitat Degradation 2 14
Impairments noted in Biological
Communities (diversity and/or 1 6
abundance)
Contamination in Fish Tissues 1 ~15,000 (Lake Superios)

Table 2f - Key Pollutants and Stressors in Lake Systems

Three Most Significant Causes of Water Quality Degradation - Lake Systems
(Pollutants and Stressors)

Pollutant/Stressor Number of Lakes Affected by
this Stressor

1. Sediments 2
2. Metals 3, including Keweenaw Bay

3. Nutrient Loading 4

Table 2g - Sources of Water Quality Degradation in Lake Systems

Three Most Significant Sources of Water Quality Degradation -
Lake Systems

Sources of Pollutant Loadings Number of Lakes Affected by these

Sources

1. Contaminated Sediments (Keweenaw Bay)

2 Dam Failure (clean sediments) 2

3. Residential/Rural Development (Nutrients) 4

Rivers and Streams Assessment

KBIC has assessed 18 Reservation Rivers and Streams, based on pollutant concentrations
and dissolved oxygen content. Nutrient loading found in Reservation lakes is also found to
be concern for Reservation rivers and streams. Nine rivers, or streams exceeded the
threshold value for Total Kjeldahl Nitrogen, eight exceeded the Total Phosphorus threshold
(Table 3a). (Table 3d) notes nutrient loading as one of the three, key pollutants/stressors in
fluvial systems on the Reservation. The Three most significant sources of pollution for
Reservation fluvial systems all contribute to the nutrient loading noted within the KBIC
Reservation (Table 3e). KBIC has assessed three rivers, or streams that are not currently
supporting two of their designated uses, recreation and Tribal/ceremonial (Table 3b). This
is a direct result of nutrient loading and bacterial contamination due to residential /rural
development and animal wastes. Habitat degradation and biologic community impairments
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(Table 3c) are mainly due to sediment loading/stream bank modification and canopy
reduction associated with forestry management practices.

Table 3a- Water Quality Conditions in Rivers and Streams

Mean and Maximum Values -
Pollutant Concentrations/Measurements in Rivers and Streams

Mean Maximum ‘ Number of

Pollutant Concentration | Consentratio | ‘Threshold Value | GroP3 P

Measurement (Min. for D.O) Value Exceeded
D.O. (mg/l 12.17063 6.144.16 <5 0
Total Suspended Solids (mg/T 3.675778 27.625 >10 3

. (TSS) :

Chloride (mg/) 8.2570 88 > 50 * 4
TP (ug/D 38.247 368.5 > 30 8
TKN (mg/I) 1.279 74 > 5 9

* Threshold based on KBIC draft Water Quality Standards for waters designated as a public
water supply source, OR connected to Keweenaw Bay. '

Table 3b. Individual Use Support Summary - Rivers and Streams

Type of Water body: Rivers and Streams
(in Stream miles)
Number of | Number of Number of
Use Streams Streams Not Streams Not
Supporting | Supporting Assessed
Aquatic life 18 0 unknown
Recreation 15 3 unknown
Ceremonial /Tribally
defined use(s) 15 3 unknown

Table 3c - Other Water Quality Concerns in Rivers and Streams

Concern Number of Streams
Where Concern Noted
Habitat Degradation 8
Impairments noted in Biological
Communities (diversity and/or 2
abundance)
Contamination in Fish Tissues

12




Table 3d - Key Pollutants and Stressors in Rivers and Streams

Three Most Significant Causes of Water Quality Degradation -
River/Stream Systems
(Pollutants and Stressors)

Pollutant/Stressor

1. Clean Sediment loading/stream bank modification

2. Canopy Reduction

3. Nutrient Loading/Bacteria

Table 3e - Sources of Water Quality Degradation in Rivers and Streams

Three Most Significant Sources of Water Quality Degradation -
Rivers and Streams

Sources of Pollutant Loadings

1. Forestry/Land Use

2 Residential/industrial Development
3. Animal Wastes

Table 4a - Source Water Protection

KBIC members living on ot near the L’Anse Indian Reservation are serviced by three, public
water supplies. Two, Kawbawgam and Zeba, are Tribally owned and have US EPA
approved Source Water Assessment and Protection plans (SWAPP’s). The third public
water supply owned and operated by the Village of Baraga has an approved Source Water
Assessment.

Source Water Assessment and Protection

Number of Tribal Community Public
Water Systems

Number of Tribal Community Public
Water Systems for Which Source Water
Assessment and Protection Plans have
been Completed

Number of Tribal Community Public
Water Systems Where Assessments were
Completed and the Sources Are
Susceptible to Contamination

13
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Water-Data Report 2010
04043140 GOMANCHE CREEK AT INDIAN ROAD NEAR L'ANSE, Mi

Southcentral Lake Superior Basin

Dead-Kelsey Subbasin

LOCATION.--Lat 46°45'04", long 88°21'42" referenced to North American Datum of 1927, in NW %4 NW % sec.7, .50 N., R.32 W., Baraga County, MI,
Hydrologic Unit 04020105, at Indian Road, 9.0 mi south of L'Anse.

DRAINAGE AREA.--3.5 mi, revised.
SURFACE-WATER RECORDS
PERIOD OF RECORD.--October 2007 to current year.
GAGE.--Water-stage recorder and crest-stage gage. Elevation of gage is 950 ft above sea level, from topographic map.

REMARKS.--Records good except for estimated daily discharges, which are fair. Gage-height telemeter at station.

U.S. Department of the Interior
U.S. Geological Survey



04043140 GOMANCHE CREEK AT INDIAN ROAD NEAR L'ANSE, Mi—Continued

WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Water-Data Report 2010

DISGHARGE, CUBIC FEET PER SECOND

DAILY MEAN VALUES
[e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 3.9 53 3.3 el.8 e2.1 el.6 7.4 5.2 1.4 1.6 1.5 1.0
2 2.9 4.7 3.1 el.8 e2.1 el.6 6.5 3.9 1.3 1.3 1.6 1.3
3 4.1 4.7 2.9 el.8 e2.0 el.7 5.8 3.2 1.3 1.1 1.4 3:3
4 5.4 4.7 29 el.8 el.8 el.7 5.6 3.0 1.7 1.1 1.3 3:2
5 6.0 4.8 2.8 el.8 el.7 el.8 5.2 34 1.8 1.3 1.1 2.0
6 8.1 4.4 e2.3 el.8 el.7 2.5 4.7 32 1.7 2.1 1.0 1.6
7 15 4.2 2.7 2.0 el.6 e3.0 44 3.1 1.5 2.7 1.00 2.1
8 7.0 4.0 25 2.0 el.6 4.0 43 5.3 1.7 7.7 1.0 2.0
9 4.6 3.6 e2.3 2.0 el.6 e4.9 4.4 6.1 32 3.1 1.0 1.6
10 3.5 3.3 e2.2 el.8 1.9 e5.6 4.4 5.9 2.5 1.8 0.95 1.4
1 3.0 3.2 e2.2 2.0 1.8 e7.2 4.0 4.7 3.4 1.7 0.97 2.0
12 2.8 2.9 e2.2 2.0 el.6 €9.0 3.6 3.8 4.3 2.1 0.94 2.1
13 2.7 2.8 e2.2 2.0 el.6 el0 3.5 3.7 31 1.6 1.1 1.6
14 2.6 2.7 €22 2.0 el.7 €9.5 34 4.1 2.4 1.6 0.99 1.3
15 2.6 2.8 e2.2 2.0 el.7 e8.9 4.0 3.7 2.1 1.9 1.7 1.8
16 2.4 2.7 e2.2 2.1 el.8 e8.4 4.0 3.1 2.7 1.3 1.7 5.6
17 2.2 2.6 e2.2 22 el.8 e8.2 3.6 2.7 2.1 1.2 1.1 32
18 2.2 2.4 2.7 2.3 el.7 el2 3.3 2.5 1.6 1.2 1.2 23
19 23 2.6 2.6 2.2 el.7 €9.6 3.2 2.3 1.6 12 2.1 1.8
20 2.4 2.9 2.5 e2.3 el:7 e5.7 31 2.1 1.3 1.2 5.0 1.5
21 5.9 2.7 2.4 e2.4 el.7 e4.9 3.0 2.1 1.5 1.1 3.9 1.5
22 13 2.5 2.3 e2.5 2.0 e7:3 3.0 2.0 29 11 2.2 1.4
23 14 2.6 el.9 e2.4 1.8 8.2 2.9 1.9 2.1 1.1 1.6 4.4
24 33 2.6 e2.0 25 1.8 7.9 2.8 1.8 1.7 1.1 1.3 37
25 19 2.7 e2.1 e2.4 el.6 7.3 2.8 1.6 2.0 1.0 1.2 12
26 12 5.5 e2.1 e2.4 el.6 €6.6 2.7 1.5 29 0.96 1.1 6.2
21 9.8 52 e2.1 e2.4 el.6 59 2.6 1.4 4.6 0.95 1.1 3.8
28 7.4 4.0 e2.1 e2.4 el.6 6.3 2.6 1.4 8.5 12 1.0 2.7
29 6.0 3.6 e2.0 €2.3 - 6.1 2.6 1.3 3.5 0.97 0.89 2.4
30 6.4 34 el.9 e2.2 --- 6.1 3.3 1.3 22 1.1 0.86 2.5
3 5.9 - el.9 e2.1 - 7T --- 1.6 -—- 2.1 0.88
Total 218.1 106.1 73.0 65.7 48.9 191.2 116.7 92.9 74.6 51.48 44.68 116.6
Mean 7.04 3.54 2.35 2.12 1.5 6.17 3.89 3.00 2.49 1.66 1.44 3.89
Max 33 5.5 3.3 2.5 2.1 12 7.4 6.1 85 7k 5.0 37
Min 2.2 2.4 1.9 1.8 1.6 1.6 2.6 1.3 1.3 0.95 0.86 1.0
Cfsm 2.01 1.01 0.67 0.61 0.50 1.76 1.11 0.86 0.71 0.47 0.41 1.11
In. 2.32 1.13 0.78 0.70 0.52 2.03 1.24 0.99 0.79 0.55 0.47 1.24
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 2008 - 2010, BY WATER YEAR (WY)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Mean 5.86 4.07 2.74 2.30 1.91 4.41 11.2 4.80 2.36 2.24 1.97 2.61
Max 7.43 4.88 3.67 3.30 2.16 6.17 18.7 7.02 2.50 2.87 3.04 3.89
(wy) (2008)  (2008)  (2008)  (2008)  (2008)  (2010)  (2008)  (2008)  (2008)  (2008)  (2009)  (2010)
Min 3.11 3.54 2.20 1.47 1.75 2.17 3.89 3.00 2.10 1.66 1.42 1.:52
(Wy) (2009)  (2010)  (2009)  (2009)  (2010)  (2008)  (2010)  (2010)  (2009)  (2010)  (2008)  (2008)




04043140 GOMANCHE CREEK AT INDIAN ROAD NEAR L'ANSE, MI—Continued

Water-Data Report 2010

SUMMARY STATISTICS
» Calendar Year 2009 Water Year 2010 Water Years 2008 - 2010
Annual total 1,408.18 1,199.96
Annual mean 3.86 329 3.87
Highest annual mean 4.80 2008
Lowest annual mean 3.29 2010
Highest daily mean 50  Apr2s 37 Sep 24 50 Apr 22, 2008
Lowest daily mean 0.99 Sep 19 0.86 Aug30 0.86 Aug 30,2010
Annual seven-day minimum 1.1  Sepl4 098 Aug26 0.98 Aug 26,2010
Maximum peak flow 57 Sep 24 69 Apr 25,2009
Maximum peak stage 3.62 Sep24 3.77 Apr 25,2009
Instantaneous low flow 0.60  Jul 28,2008
Annual runoff (cfsm) 1.10 0.939 1.11
Annual runoff (inches) 14.97 12.75 15.04
10 percent exceeds 7.9 6.1 7.4
50 percent exceeds 23 2.3 24
90 percent exceeds 12 1.3 1.3
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Water-Data Report 2010
04043140 GOMANCHE CREEK AT INDIAN ROAD NEAR L'ANSE, MI—Continued

WATER-QUALITY RECORDS
PERIOD OF RECORD.--November 2007 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: November 2007 to current year (not operated during winter months).
WATER TEMPERATURE: November 2007 to current year (not operated during winter months).

INSTRUMENTATION.--Water-quality monitor telemeter, set for one-hour measurement interval.

REMARKS.-Specific conductance records rated excellent except for the following periods: Nov. 26 to Dec. 2, Mar. 15-22, Apr. 8 to May 11, July 2-25,
Sept. 18-22, rated good; July 26 to Aug. 10, Sept. 23-27, rated fair; Oct. 1-4, Sept. 28-30, rated poor. Water temperature records rated excellent.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum, 265 microsiemens, July 29, 2008; minimum recorded, 51 microsiemens, Apr. 19, 2008, but may have been lower
during period of missing record, Apr. 21-24, 2008.
WATER TEMPERATURE: Maximum, 20.3°C, Aug. 15, 2009; minimum, 0.0°C, on several days during winter periods in water years 2008, 2009.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 248 microsiemens, Aug. 13; minimum, 85 microsiemens, Oct. 25.
WATER TEMPERATURE: Maximum, 21.3°C, May. 24 and July 03; minimum, 1.0°C, Nov. 18.



Water-Data Report 2010
04043140 GOMANCHE CREEK AT INDIAN ROAD NEAR L'ANSE, MI—Continued

SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
October November December January

1 142 127 135 118 113 115
2 151 142 147 121 118 120 -
3 151 143 148 123 120 122
4 143 136 140 125 123 124
5 124 120 121
6 - - - 124 120 121 - - - --- --- -
7 115 101 104 127 124 125 --- - - --- - -
8 120 105 113 131 126 128 --- - - - --- -
9 131 120 126 133 131 132 --- - - - - -
10 143 131 137 138 133 135 - - - - --- -
1 149 143 145 139 137 138
12 155 149 152 144 138 141
13 158 153 155 145 140 144
14 158 155 157 152 140 144
15 161 158 159 152 145 147
16 165 161 162 152 147 149
17 168 165 166 153 151 152 —
18 169 167 168 157 153 154
19 173 167 170 157 152 155 —
20 172 170 171 152 148 150
2 172 128 163 150 149 149
2 128 107 113 152 150 151
23 111 100 107 154 151 152 - - - - -—- -
24 100 87 91 155 153 154
25 89 85 87 154 . 153 154
26 93 89 91 154 126 140 - - - - - -—-
27 98 93 95 128 125 126 - - - - - -
28 104 98 101 134 128 131 - - - --- -—- -
29 111 104 107 136 134 135 - -—- - --- - -
30 o112 109 110 138 135 136 - - - - -
E ]| 113 109 © 111 - - - - - - - - -
Month 157 113 138



04043140 GOMANCHE CREEK AT INDIAN ROAD NEAR L'ANSE, MI—Continued

Water-Data Report 2010

SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS

WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
February March April May

1 105 9 100 172 158 161

2 110 105 107 171 160 164

3 118 110 113 176 171 173

4 122 118 121 180 175 177

5 126 122 123 180 174 176

6 131 126 128 176 174 175

7 136 131 133 176 175 175

8 136 135 136 175 152 164

9 135 134 134 152 143 146

10 134 132 133 145 138 141
1 140 134 137 156 145 149
12 144 140 141 166 156 161
13 149 144 146 171 166 169
14 151 148 149 170 166 167
15 151 144 149 172 167 168
16 - - - --- - --- 145 142 144 181 172 175
17 --= --- - --- - --- 151 145 147 188 181 183
18 - --- - --- - - 156 151 153 194 188 190
19 - - - --- --- - 160 155 157 201 194 196
20 --- - - - --- --- 163 160 161 205 200 202
21 --- --- - - --- --- 163 161 162 210 204 207
22 --- - - - --- --- 166 163 164 213 207 210
23 - - - - --- - 168 165 166 217 211 213
24 - - - - - --- 171 168 169 221 214 217
25 - - - - - --- 175 170 172 225 217 221
2% 176 174 175 225 220 223
27 178 174 176 226 223 225
2 181 177 179 227 223 225
29 183 179 180 229 225 227
30 184 172 181 231 27 229
31 232 222 227
184 96 148 232 138 188

Month



Water-Data Report 2010

04043140 GOMANCHE CREEK AT INDIAN ROAD NEAR L'ANSE, MI—Continued

SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS

WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September

1 232 229 231 178 167 173 223 214 218 244 236 241
2 235 230 232 186 178 183 224 221 222 236 212 233
3 234 230 232 198 186 193 226 224 225 212 193 200
4 235 222 229 203 198 201 228 223 225 193 185 188
5 228 221 223 204 201 203 231 228 229 204 190 197
6 228 225 226 201 193 196 235 231 233 219 204 211
7 228 225° 227 198 162 192 238 234 236 217 203 206
8 228 220 226 162 127 134 238 236 237 207 202 204
9 220 204 210 158 134 147 241 237 239 215 207 211
10 214 206 209 177 158 169 243 234 239 228 215 221
1" 218 190 208 187 177 182 242 240 241 230 204 217
12 195 188 190 185 179 181 246 241 244 205 203 204
13 204 194 199 191 180 185 248 241 245 217 205 211
14 211 204 207 194 191 193 246 240 243 227 217 222
15 219 211 215 193 187 190 246 206 235 229 200 223
16 217 203 209 202 191 196 235 206 225 200 171 177
17 215 209 212 209 202 206 246 228 235 192 173 183
18 226 215 220 213 209 212 242 231 239 207 192 200
19 229 226 227 217 212 214 231 220 223 220 207 213
20 230 226 228 218 217 217 231 157 200 229 219 223
21 233 219 230 220 217 218 185 169 176 234 229 233
22 219 199 205 222 220 221 202 185 194 241 233 237
23 217 201 211 224 221 222 219 202 210 244 143 231
24 225 217 220 225 223 224 220 218 219 143 87 98
25 227 216 224 225 222 223 223 220 221 104 96 99
26 216 207 210 229 225 226 226 223 224 118 104 111
27 220 147 202 231 226 230 230 226 228 130 118 125
28 147 105 126 229 224 226 232 229 230 141 130 135
29 152 132 143 231 226 229 241 230 235 149 141 145
30 167 152 161 235 219 231 246 239 242 151 149 150
3 -—- --- - 220 204 212 245 242 243 - - ---
Month 235 105 210 235 127 201 248 157 228 244 87 192




04043140 GOMANCHE CREEK AT INDIAN ROAD NEAR L'ANSE, MI—Continued

Water-Data Report 2010

TEMPERATURE, WATER, DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
October November December “January

1 9.3 6.2 7.6 6.2 4.7 3.5 -
2 83 7.0 7.8 6.4 4.7 5.7 --- --- -
3 9.0 7.9 8.4 4.7 3.4 4.1
4 9.4 8.6 9.0 4.6 32 3.8 -
5 9.8 8.8 9.2 4.7 2.9 4.0 ===
6 8.8 8.2 8.5 5.0 2.5 3.7
7 8.8 7.9 83 7.1 5.0 5.8 ---
8 8.7 7.5 8.4 5.6 3.6 4.7 - -—- - ---
9 8.2 6.1 7.2 6.2 42 5.3 - -
10 6.1 4.3 5.3 4.6 2.9 3.6
1 53 3.8 43 4.9 2.8 3.8 ---
12 4.4 3.2 3.8 5.8 43 4.9 -
13 5.3 3:5 4.1 6.5 5.0 5.7 - --- --- -
14 4.7 2.6 3.6 6.9 6.1 6.5 - --- -—- - -
15 5.1 3.6 43 6.1 3.3 5.0 - - --- -
16 4.8 29 3.8 3.9 2.2 2.9 ---
17 5.2 3.4 43 3.0 1.3 2.0 ==
18 6.4 3.4 4.7 2.9 1.0 1.9 ---
19 83 5.7 6.8 43 2.1 3.3 ---
20 7.3 6.5 6.8 5.9 3.8 4.8 --- ---
21 6.5 5.5 6.2 4.0 2.3 3.2 - - -
22 5.5 4.6 5.2 5.9 3.3 4.6 --- - -
23 4.8 4.4 4.6 6.9 . 8.7 6.2
24 4.6 3.5 3.9 6.0 5.6 5.8
25 43 34 39 6.1 5.5 5.7
26 5.6 43 5.0 5.6 3.0 4.4 - - -
27 6.2 5.0 5.5 3.0 2.3 2.6
28 5.8 4.0 49 29 1.8 2.3 - -
29 7.3 5.3 6.4 29 2.3 2.6 - -
30 10.0 73 8.5 2.8 2.2 2.4
31 8.3 5.7 6.6 ---
Month 10.0 2.6 6.0 7.1 1.0 4.2 -



04043140 GOMANCHE CREEK AT INDIAN ROAD NEAR L'ANSE, MI—Continued

Water-Data Report 2010

TEMPERATURE, WATER, DEGREES CELSIUS

WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max . Min Mean Max Min Mean Max Min Mean
February March April May
1 99 55 7.5 155 100 120
2 — - = == 12.6 6.8 9.7 15.1 9.7 11.9
3 11.0 6.9 9.7 11.1 8.5 9.8
4 - — — e = o 8.8 5.7 6.9 14.0 7.8 10.3
5 10.4 5.0 7.4 11.4 85 9.8
6 asc 8.8 6.0 7.4 12:1 6.9 8.9
7 — 8.8 4.6 6.1 7.6 3.9 5.9
8 — — 4.7 2.6 3.5 7.6 3.0 4.8
9 - 7.5 1.6 39 9.0 3.4 5.8
10 - 9.5 35 5.9 11.2 4.2 7.3
1" = 10.0 3.6 6.3 9.4 7.0 7.9
12 suz o = = - - 9.7 5.1 7.0 13.3 6.6 92
13 == - 8.3 4.6 6.5 8.9 8.1 8.4
14 see 2 e - 13.0 6.3 9.2 8.5 72 8.2
15 - — — = e - 13.4 10.0 11.2 14.0 5.7 9.3
16 - 10.4 6.0 8.1 16.0 80 115
17 9.2 4.3 6.2 16.5 8.9 12.2
18 10.7 3.8 6.6 16.5 83 12.0
19 == 10.4 3.7 6.7 17.4 9.4 12.9
20 - 12.5 4.8 7.9 16.9 9.8 12.8
21 _— _— - — - e 6.8 3.2 5.1 15.0 9.5 12:2
22 — — Zes = — — 9.8 1.5 5.0 14.1 11.0 12.4
23 s s - - o - 12.4 3.6 7.5 18.6 122 15.1
24 = i =5 —— -—- - 10.6 6.6 8.5 21.3 14.7 17.6
25 i = i . -—- - 12.6 5.6 8.5 212 16.3 18.4
26 - 11.6 4.4 7.4 18.2 143 16.4
27 s e o = — - 11.1 35 6.7 17.4 11.4 14.1
28 == — - 11.8 2.9 6.9 16.9 10.6 13.5
29 o = = e - - 10.2 5.8 8.0 17.9 10.8 13.9
30 - - 14.4 7.9 10.6 19.3 13.1 15.7
3 177 13.1 15.1
— - - — — —- 14.4 1.5 7.3 21.3 3.0 11.5

Month
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TEMPERATURE, WATER, DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September
1 17.9 12.0 14.6 14.1 10.2 12.1 18.6 14.2 16.1 18.3 144 16.9
2 15.8 12.2 13.8 19.3 129 15.5 17.1 15.6 16.3 15:5 13.0 14.1
3 15.9 9.7 12.5 21.3 15.1 17.7 20.2 15.5 17.3 14.8 11.4 13.2
.4 12.8 11.3 12.0 20.5 17.3 18.6 19.2 15.5 17.1 11.7 10.7 112
5 12.6 11.0 11.7 18.3 15.9 17.0 17.6 14.7 16.1 13.0 9.5 10.9
6 14.6 10.3 11.9 19.3 15.4 16.9 16.6 12.8 14.4 13.7 10.0 11.6
7 14.5 7.9 10.9 20.1 15.6 17.3 16.3 12.2 14.1 12.8 11.2 12.3
8 12.5 9.8 11.0 19.8 16.8 18.2 17.6 14.1 15.5 117 10.2 11.0
9 13.5 10.8 12.0 19.6 15.9 17.4 18.9 14.4 16.2 11.9 9.4 10.5
10 14.3 10.7 12.1 19.8 14.4 16.8 19.1 15.0 16.8 12.7 8.0 10.3
1" 12.3 11.4 11.8 18.0 16.1 16.9 17.9 16.0 16.8 12.4 111 11.8
12 12.3 11.2 11.8 18.5 14.4 16.0 20.2 16.1 17.7. 13:2 10.8 11.8
13 13.7 11.7 12.5 17.8 12.7 15.1 19.9 16.8 17.9 12.8 10.1 11.3
14 16.1 11.9 135 16.5 14.6 15.7 20.2 16.0 17.8 11.9 9.1 10.1
15 139 12.4 13.0 19.6 15.9 17.2 17.9 15.8 16.5 9.9 73 8.9
16 137 11.8 12.6 20.1 15.5 17.4 16.8 14.1 15.1 11.2 9.8 10.3
17 17.1 11.3 14.0 19.5 15.2 17.0 15.8 12.5 13.9 11.0 9.5 10.3
18 19.4 14.8 16.6 17.5 14.8 15.9 14.7 13.1 13.8 11.2 85 10.1
19 16.6 14.4 152 18.5 14.2 16.0 16.1 12.9 14.1 10.7 7.4 8.7
20 17.7 12.6 14.8 16.2 14.4 153 16.3 13.5 14.7 10.5 6.2 8.3
21 17.5 12.3 14.7 18.4 13.7 15.6 16.6 14.8 15.8 14.0 10.5 12.4
22 17.7 13.5 15.2 16.0 13.7 14.7 17.5 13.7 15.2 11,7 8.7 10.2
23 16.1 14.9 15.5 17.8 14.1 15.6 18.7 14.2 16.0 11.9 10.2 10.8
24 17.8 14.1 15.4 15.9 13.9 14.7 16.8 14.8 16.2 13.1 11.4 12.5
25 14.6 13.6 14.2 17.9 12.8 14.9 14.9 12.6 13.8 11.4 9.4 10.6
26 17.9 13.8 15.3 18.9 13.3 15.7 15.1 10.8 12.7 10.2 7.7 9.0
21 171 14.4 154 18.8 15.4 17.0 17.4 11.8 14.2 10.9 8.2 9.6
28 17.0 14.0 15.7 18.8 15.4 16.9 18.9 14.8 16.4 10.4 9.8 10.2
29 15.2 11.9 13.3 17.8 13.7 15.5 19.3 15.2 16.9 11.8 9.3 10.4
30 15.6 10.2 12.5 18.1 14.0 15.8 21.1 16.7 18.5 11.6 9.3 10.4
31 - --- - 16.9 14.5 15.4 19.6 179  18.7 - - ---
Month 19.4 79 13.5 21.3 10.2 16.2 21.1 10.8 159 18.3 6.2 11.0

— 10—
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Water-Data Report 2010
04043126 SILVER RIVER UPSTREAM OF EAST BRANCH NEAR L'ANSE, MI

Southcentral Lake Superior Basin

Dead-Kelsey Subbasin

LOCATION.--Lat 46°43'16", long 88°19'48" referenced to North American Datum of 1927, in NW % NE % sec.20, .50 N., R.32 W_, Baraga County, M|,
Hydrologic Unit 04020105, upstream from East Branch Silver River, at two track road, 6.0 mi southeast of L'Anse.

DRAINAGE AREA.--16.8 mi2.

SURFACE-WATER RECORDS
PERIOD OF RECORD.--May 2005 to September 2008 (miscellaneous discharge measurements only), October 2008 to current year.
GAGE.--Water-stage recorder and crest-stage gage. Elevation of gage is 1,295 ft above sea level, from topograghic map.

REMARKS.--Records good except for estimated daily discharges, which are fair. Gage-height telemeter at station.

U.S. Department of the Interior
U.S. Geological Survey
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04043126 SILVER RIVER UPSTREAM OF EAST BRANCH NEAR L'ANSE, MI—Continued

DISCHARGE, CUBIC FEET PER SECOND

WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

DAILY MEAN VALUES
e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 50 48 21 el4 el4 el5 81 18 5.7 15 8.5 13
2 34 43 20 el3 el4 el5 82 16 5.4 11 - 94 12
3 39 39 el9 el3 el4 el6 74 14 5.2 8.8 9.1 40
4 43 36 el9 el3 el4 el6 58 13 6.3 7.6 79 61
5 51 36 el8 el3 el4 el6 45 14 7.2 7.9 7.0 42
6 67 34 el7 el3 el4 el7 37 14 6.4 16 6.4 25
7 132 35 el7 el3 el4 el8 32 14 5.7 69 5.8 25
8 86 31 el6 el3 el4 e2l 29 18 6.2 346 5.6 27
9 52 30 el7 el3 el4 e22 28 24 17 122 5.5 21
10 39 28 el7 el2 el4 e34 30 26 12 55 5.2 16
11 31 25 el7 el2 el4 e58 27 22 15 36 5.0 17
12 27 24 el7 el2 el4 e83 24 19 22 30 4.9 22
13 25 22 el7 el2 el4 97 21 17 19 23 4.8 17
14 24 22 el7 el2 el4 102 20 19 16 19 4.8 12
15 22 20 el7 ell el4 107 21 18 12 23 6.3 11
16 20 19 el6 ell el4 110 21 16 14 19 6.0 41
17 19 el8 el6 ell el5s 112 19 14 12 15 | 35
18 18 17 el6 ell el5 132 17 12 9.5 13 5.1 25
19 18 18 el6 ell el5 130 15 11 8.1 12 8.5 19
20 17 19 el5s ell el5 e83 14 9.8 7.6 11 15 15
21 31 19 el5 el2 el5 e62 14 9.0 7.5 10 18 12
22 69 18 els el3 el5 50 13 8.5 21 9.1 14 10
23 82 17 el4 el3 el5 46 12 8.2 16 8.6 11 28
24 121 17 el5 el4 el5 45 12 7.6 13 8.3 8.9 295
25 97 17 el5 el4 el5 43 11 6.9 13 7.6 7.5 199
26 99 32 el6 el4 el5 e38 10 65 19 7.2 6.7 96
27 105 29 el6 el4 el5 32 9.9 6.1 33 6.8 6.1 56
28 83 26 el5 el4 el5 33 9.6 5.9 38 8.0 5.6 38
29 63 24 el5 el4 - 30 9.0 5.5 27 6.9 4.9 32
30 62 22 el4 el4 --- 32 11 53 18 6.9 4.7 31
31 56 - el4 el4 - 56 - 6.9 - 12 4.5 -
Total 1,682 785 509 394 404 1,671 806.5 405.2 417.8 950.7 227.8 1,293
Mean 54.3 26.2 16.4 12.7 14.4 53.9 26.9 13.1 13.9 30.7 7.35 43.1
Max 132 48 21 14 15 132 82 26 38 346 18 295
Min 17 17 14 11 14 15 9.0 53 52 6.8 4.5 10
Cfsm 3.23 1.56 0.98 0.76 0.86 3.21 1.60 0.78 0.83 1.83 0.44 2.57
In. 3.72 1.74 1.13 0.87 0.89 3.70 1.79 0.90 0.93 2.11 0.50 2.86
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 2009 - 2010, BY WATER YEAR (WY)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Mean 32.7 223 12.7 9.18 10.6 34.5 60.2 26.4 12.9 23.9 14.7 30.9
Max 54.3 26.2 16.4 12.7 14.4 53.9 93:5 39.7 13.9 30.7 22.0 43.1
(WY) (2010)  (2010)  (2010)  (2010)  (2010)  (2010)  (2009)  (2009)  (2010)  (2010)  (2009)  (2010)
Min 11.1 18.4 8.89 5.64 6.69 15.1 26.9 13.1 11.8 17.2 7:35 18.8
(W) (2009)  (2009)  (2009)  (2009)  (2009)  (2009)  (2010)  (2010)  (2009)  (2009)  (2010)  (2009)
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SUMMARY STATISTICS
Calendar Year 2009 Water Year 2010 Water Years 2009 - 2010
Annual total 9,973.6 9,546.0
Annual mean 27.3 26.2 24.3
Highest annual mean 26.2 2010
Lowest annual mean 22.4 2009
Highest daily mean 313 Apr 25 346 Jul 8 346 Jul 8,2010
Lowest daily mean 42  Sep 19 4.5 Aug3l 4.2 Sep 19, 2009
Annual seven-day minimum 43  Sep 19 51 Aug 8 43 Sep 19, 2009
Maximum peak flow ' 423 Jul 8 423 Jul §,2010
Maximum peak stage 8.17 Jul 8 8.17  Jul 8,2010
Instantaneous low flow 42  Aug30? 3.7 Sep 24, 2009
Annual runoff (cfsm) 1.63 1.56 1.44
Annual runoff (inches) 22.08 21.14 19.63
10 percent exceeds 65 56 51
50 percent exceeds 13 16 14
90 percent exceeds 5.0 7.0 5.6
2 Also occurred Aug. 31.
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WATER-QUALITY RECORDS

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 2008 to current year (not operated during winter months).
WATER TEMPERATURE: October 2008 to current year (not operated during winter months).

INSTRUMENTATION.--Water-quality monitor telemeter, set for one-hour measurement interval.

REMARKS --Specific conductance records rated excellent except for the following periods: Oct. 28 to Dec. 2, Mar. 8, 9, Mar. 18 to Apr. 8, Aug. 24 to Sept.
15, rated good; Apr. 9-23, rated fair; Oct. 1-6, Apr. 24 to May 11, rated poor.

EXTREMES OUTSIDE PERIOD OF RECORD.--A specific conductance of 144 microsiemens was measured Sept. 12, 2008, July 25, 2007.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum, 135 microsiemens, Aug. 13; minimum recorded, 32 microsiemens, Oct. 7, 8.
WATER TEMPERATURE: Maximum, 24.5°C, May 25; minimum, 0.2°C, on Nov. 18.

SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
October November December January

1 43 39 41 42 40 41
2 48 43 45 44 42 43
3 48 47 48 44 43 43
4 47 45 47 45 44 44
5 45 43 44 46 45 46 S
6 43 40 42 47 46 46
7 40 32 35 47 46 46
8 36 32 33 . 48 46 47
9 40 36 38 49 48 48 - - - - ---
10 45 40 43 50 48 50 --- - --- -
1 50 45 47 52 50 51
12 54 50 51 54 52 53
13 54 52 53 55 54 55
14 56 52 54 56 55 56
15 57 55 56 57 56 57
16 59 57 58 59 57 58
17 60 59 59 61 59 60 --- - - --- ---
18 63 60 62 63 61 62 --- - --- - ---
19 65 63 64 64 63 64 - - --- - -
20 67 65 66 63 61 62 - - -- --- ---
21 69 - 61 67 61 61 61
2 61 45 52 62 61 61
23 45 42 43 63 62 62
24 42 37 39 63 62 62 - - --- -
25 38 36 37 64 63 64 --- - - -
26 38 36 37 65 54 59 --- --- - ---
27 36 35 35 54 53 53
28 37 35 35 54 53 53
29 39 36 38 54 53 53 - - - - - ---
30 41 39 40 56 54 55
31 41 40 40
Month 69 32 47 65 40 54 --- --- - - -
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
February March April May

1 43 38 41 78 69 71
2 - 39 35 38 70 68 69
3 — — = - 36 34 35 70 68 69
4 - o = ses = - 37 34 35 73 69 . 72
5 — — — .- = — 39 37 38 73 71 72
6 42 39 41 71 68 69
7 - — == Eu . - 45 42 44 68 67 67
8 46 44 45 67 64 66
9 48 46 47 65 59 64
10 48 47 47 59 55 56
1 — — - = == -— 48 46 47 58 55 56
12 — - e a o s 51 48 49 63 58 60
13 - - — - 54 51 53 66 63 65
14 - sex . = o sz 57 54 56 67 64 65
15 e — — = = - 58 57 57 66 64 65
16 59 57 58 68 64 66
17 — - - = e - 59 57 58 73 67 70
18 61 59 60 85 72 79
19 — — — = 63 61 62 90 82 85
20 - - - . s 67 63 65 91 85 88
21 - — = - - 67 66 66 90 87 88
2 69 66 67 93 90 92
23 - - — = === - 69 68 69 96 93 94
24 - o o o sz 71 68 70 101 96 98
25 — — — = — E 73 71 71 106 101 103
26 com o 76 73 74 109 106 108
27 — - — — = 77 75 76 113 109 111
28 e o o e = == 80 75 77 116 113 115
29 - — — — - - 81 79 80 119 116 117
30 o - sex e = = 83 78 81 122 119 120
31 — — dam - - - 122 120 121

Month e 2o s e - _— 83 34 57 122 55 82
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September
1 123 120 121 78 75 76 109 106 106 126 79 97
2 123 121 122 87 78 83 109 105 107 89 84 87
3 126 123 124 99 87 91 107 104 105 86 61 72
4 126 121 125 103 98 100 112 107 108 61 50 54
5 121 116 118 107 102 104 113 108 110 52 49 51
6 120 117 118 107 90 98 114 110 112 59 52 55
7 123 119 120 90 44 81 119 113 115 64 59 62
8 123 118 121 44 33 36 122 117 119 61 56 57
9 118 91 98 41 33 37 124 120 122 59 55 57
10 93 92 92 49 41 45 124 118 123 64 59 62
1 96 81 92 60 49 54 127 124 125 68 64 66
12 81 73 76 65 59 62 128 126 127 65 59 62
13 73 72 73 78 65 71 135 . 128 131 63 59 61
14 79 73 75 81 76 78 131 128 129 69 63 66
15 8 75 78 82 71 78 131 122 126 78 69 71
16 85 81 84 77 70 73 128 121 123 77 50 59
17 87 84 85 85 77 80 126 122 123 50 48 49
18 93 87 90 89 85 87 133 126 129 54 50 52
19 99 93 96 94 87 90 126 114 120 60 54 57
20 102 99 100 94 90 92 115 93 109 66 59 62
21 108 102 104 101 93 97 93 86 89 72 66 69
22 108 76 85 101 97 99 88 86 87 76 72 74
23 79 77 78 104 101 102 94 88 91 79 50 76
24 82 79 80 105 102 103 100 94 97 50 36 40
25 87 82 84 108 105 107 104 100 102 36 35 35
26 86 77 81 110 107 108 109 104 107 40 36 37
21 77 68 72 113 110 111 114 109 112 45 40 42
28 68 63 65 113 111 112 119 114 115 49 45 47
29 68 63 65 114 111 112 122 117 119 54 49 52
30 75 68 71 118 110 115 125 122 124 55 54 54
31 - --- - 113 103 106 126 124 125 - --- ---
Month 126 63 93 118 33 87 135 86 114 126 35 60
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TEMPERATURE, WATER, DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Max Min Mean Max Min Mean Max Min Mean Max Min Mean

(=]
Y]
<

October November December January

80 56 68 52 A1 . 47 0 = o= = = =
75 68 12 56 42 50 - e
83 12 17 42 25 31 -~ = = D
89 80 84 3319 26 - - e
94 82 87 33 23 29 — & = = = O

8.6 & 8.0 3.7 1.5 25 --- — — o - -
8.0 7.2 7.6 52 3.7 44 --- = =z = o -
7.8 7.1 75 4.5 2.8 3.6 - == = — - -
7.4 6.1 6.8 4.8 4.0 4.5 A == =2 SEe = —
6.1 4.0 5.1 4.0 2.4 3.0 =% == = - . —

42 3.3 3.7 34 1.8 2.6 i e 2 e = -
34 2.6 3.0 4.1 2.9 3.5 -—- — Sse - e o
3.8 2.6 3.2 52 347 4.3 - 2 ==t s o -
3.7 1.8 2.8 5.9 5.0 5.3 - — == o - .
4.0 3.1 3.6 5.4 3.0 4.3 sE z =t = e —

3.5 2.1 2.9 3.0 1.4 2.1 - — — — . -
40 28 35 1.9 0.6 1.2 — . — . . -
4.9 2.6 3.7 1.6 0.2 0.9 — — . - . -
6.8 45 5.6 55 1.6 25 — — . — . .
6.8 6.1 6.3 46 3.5 3.9 — . — - . -

LN SR WN =

—
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- el md el md
SR WN -
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6.1 45 5.7 37 14 24 - - - - . -
48 4.0 4.4 4.7 24 33 — — — — — —
4.0 2.8 3.8 5.5 46 5.0 — - - — . -
2.8 1.7 2.0 52 4.7 4.9 - - — . . -
2.9 1.7 2.3 5.1 4.7 4.9 . — — — - —

4.3 2.9 3.5 5.0 2.0 34 - S -t — sk son
4.9 3.9 43 2.0 1.3 1.6 e = _— - - -
5.2 33 4.2 1.5 0.6 1.1 - === = _— s -
6.8 4.8 5.7 1.6 1.3 1.4 = = = - - —
9.0 6.8 79 1.4 1.0 1.2 - S - =" s e
8.0 5.0 6.0 -—- - - e = - — — —

Month 9.4 1.9 5.7 5.7 0.2 3.2
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TEMPERATURE, WATER, DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

04043126 SILVER RIVER UPSTREAM OF EAST BRANCH NEAR L'ANSE, MI—Continued

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
February March April May
1 — - o m. e 8.8 4.8 6.8 15.6 11.7 13.7
2 — — - = = 11.5 7.8 9.4 14.4 10.9 13.0
3 — - e 11.0 8.1 10 13.6 10.5 11.2
4 - oo — - = 8.6 6.5 7.4 13.0 92 11.1
5 - - - sz m— 10.1 5.8 7.8 11.8 9.9 11,1
6 8.9 6.6 7.8 11.8 8.3 10.2
7 8.6 55 7.0 10.7 5.2 7.6
8 6.2 3.0 4.1 6.5 2.8 4.7
9 — — - — i == 6.9 1.8 4.1 8.8 3.4 6.1
10 — — - = - 8.5 3.7 5.9 11:1 42 7.6
1 . o - .. 9.3 3.9 6.6 9.6 7.2 8.2
12 — - - — = 9.0 53 7.3 12.4 7.0 9.7
13 s o ax ==E 8.1 5.6 7.1 11.8 8.8 95
14 — — — S . = 12.1 6.5 9.2 9.2 8.4 8.8
15 — s s one o mam 13.3 10.3 11.7 13.4 6.7 10.1
16 - - = 122 6.9 9.0 14.8 9.7 12.6
17 e - cae e .. = 8.0 4.7 6.5 15.7 10.9 13.6
18 — - — - 9.6 4.8 7.4 16.3 11.2 14.1
19 9.7 52 7.8 17.6 12.6 152
20 — - — = e 11.4 6.6 9.2 18.0 13.3 15.7
21 — o e B 10.0 47 6.5 17.2 14.2 15.7
22 - - == == 8.3 2.7 57 15.8 14.5 15.0
23 10.7 5.5 8.4 19.4 14.4 16.8
24 — — =5 e 10.4 8.2 9.4 23.0 18.3 20.4
25 . o s e s 12.2 7.8 9.9 24.5 19.9 21.8
26 - - - - —— 11.3 7.0 9.2 22.1 18.2 20.5
27 cm - _— e 2= 10.9 6.3 8.6 21.1 15.6 18.0
28 - - — = - 11.2 5.8 8.5 20.5 14.6 17.2
29 — - e o = 9.8 7.9 9.0 214 14.9 17.8
30 — — — — — S 13.5 9.0 11.1 22.9 17.2 19.6
3N 21.6 175 191
Month - - - --- - - 13:5 1.8 7.9 24.5 2.8 13.4
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TEMPERATURE, WATER, DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September
1 20.6 16.2 18.1 16.0 12.8 14.2 20.6 16.8 18.7 20.5 18.0 19.4
2 19.3 15.6 17.2 20.2 14.8 17.5 19.8 18.6 19.3 18.0 153 16.4
3 19.6 13.2 16.1 22.7 18.1 20.3 22.8 18.8 20.6 16.7 12.7 14.8
4 15.8 13.6 14.7 22.9 20.6 21:5 21.8 19.0 20.5 12.7 11.8 12.3
5 14.6 13.1 13.9 21.3 19.6 20.3 20.4 18.0 19.2 13.5 10.7 12.0
6 17.4 12.9 14.5 21.9 18.6 20.2 19.4 15.6 17.4 15.0 11.4 13.0
7 17.7 11.7 14.4 22.5 18.4 20.3 18.6 15.0 16.9 14.2 12.4 13.7
8 15.2 12.3 13.5 20.2 18.2 192 20.8 17.0 18.7 12.4 11.4 11.9
9 14.3 11.6 13.0 21.0 18.2 19.4 22.1 18.2 19.9 12.7 10.4 11.5
10 14.9 12.5 13.7 215 17.2 19.2 22.7 18.4 20.5 13.3 9.4 11.5
11 14.6 12.7 13.6 20.2 18.8 19.4 214 19.9 20.5 12.8 11.9 12.4
12 13.4 12.1 12.8 20.9 16.9 18.8 23.5 19.4 21.1 14.1 11.3 12.6
13 14.8 12.9 13.8 20.2 15.4 17.9 23.7 20.7 21.9 13.3 11.6 12.5
14 17.3 13.6 15.4 18.7 16.7 17:7 23.7 19.4 21.4 12.8 10.5 11.6
15 16.7 14.6 15.3 21.5 17.4 19.2 215 17.6 19.5 11.5 8.7 10.0
16 15.1 13.8 14.5 21.8 17.5 19.7 17.9 15.9 16.8 11.6 10.1 10.6
17 18.2 13.4 15.8 21.6 17.7 19.8 18.3 14.2 15.9 11.1 9.7 10.4
18 20.9 17.3 19.0 20.2 17:5 18.6 16.5 14.9 157 11.6 9.5 10.8
19 19.7 16.9 18.2 20.2 16.6 18.5 18.3 14.7 16.3 10.7 8.0 9.4
20 19.6 15.6 17.4 19.2 17:2 18.1 16.6 15.6 16.1 10.8 7.2 9.0
21 20.9 16.4 18.2 20.3 16.2 18.2 17.5 16.0 16.7 14.1 10.8 12.7
22 19:5 15.9 17.7 19.1 16.7 175 18.7 14.9 16.9 12.9 9.8 11.4
23 19.3 17.5 18.2 20.0 16.8 18.2 19.9 15.9 18.1 12.9 11.2 11.8
24 19.8 16.5 18.1 18.7 16.9 17.5 19.3 17.1 18.2 13.5 11.8 13.0
25 18.5 16.4 16.9 20.2 15.2 17.6 17:1 14.9 16.0 11.8 9.8 10.8
26 19:1 157 17:3 21.0 16.4 18.7 16.8 12.8 14.7 10.1 8.1 9.2
27 18.6 16.6 17:5 21.2 18.5 19.9 18.9 13.9 16.2 10.6 8.2 9.5
28 17.6 15.7 16.7 21.6 19.0 20.0 20.9 16.6 18.4 10.4 9.9 10.2
29 17.2 13:5 15.4 20.6 16.9 18.7 21.4 17.1 19.0 11.7 9.4 10.4
30 17.0 12.2 14.8 20.9 17.2 19.0 232 18.7 20.6 12.0 10.1 10.9
31 - - --- 19.3 17.6 18.5 21.5 19.8 20.7 --- --- -
Month 20.9 11.6 159 22.9 12.8 18.8 23.7 12.8 18.5 20.5 7.2 11.9
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04043150 SILVER RIVER NEAR L'ANSE, Mi

Southcentral Lake Superior Basin
Dead-Kelsey Subbasin

LOCATION.--Lat 46°48'15", long 88°19'01" referenced to North American Datum of 1927, in SW ¥4 NW % sec.24, T51 N., R.32 W., Baraga County, MI,
Hydrologic Unit 04020105, on left bank, 30 ft upstream from bridge on Skanee Road, 2.0 mi upstream from mouth, and 7.5 mi northeast of L'Anse.

DRAINAGE AREA.--64.7 mi?, revised.
SURFACE-WATER RECORDS
PERIOD OF RECORD.--October 2001 to current year.
REVISED RECORDS.--WDR MI-03-1: 2002(M).
GAGE.--Water-stage recorder and crest-stage gage. Elevation of gage is 630 ft above sea level, from topographic map.

REMARKS.--Records good except for estimated daily discharges, which are fair. Gage-height telemeter at station.

U.S. Department of the Interior
U.S. Geological Survey
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DISCHARGE, CUBIC FEET PER SECOND
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

DAILY MEAN VALUES
[e, estimated]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 122 133 60 e44 ed4 e46 224 58 14 29 22 16
2 78 120 57 e42 e42 e46 204 45 12 24 21 21
3 95 109 53 e40 edl e46 176 38 11 19 22 58
4 112 100 e53 e40 e40 e46 142 35 12 17 20 103
5 124 96 es53 e38 e39 ed7 116 37 17 19 17 83
6 153 89 e53 e37 e39 e48 97 37 16 28 15 52
7 365 87 e53 e37 €39 e48 84 35 14 30 14 48
8 237 80 e52 e37 e39 e52 76 57 13 405 13 52
9 141 75 e52 e37 €39 e72 75 76 28 206 13 41
10 102 69 e52 e37 €39 €97 78 83 27 103 12 34
11 81 64 e51 e37 e39 el29 71 73 28 66 11 34
12 70 60 e51 e37 e39 el73 63 58 53 64 11 45
13 63 54 e51 e37 e39 €239 56 50 42 44 11 35
14 60 53 e50 e37 €39 e300 51 55 35 35 11 28
15 54 50 e49 e36 e40 e374 54 50 28 44 14 25
16 50 47 e48 e36 ed4 410 56 43 32 36 16 84
17 46 45 e46 e37 e46 401 49 37 28 28 13 78
18 44 41 e46 e37 ed7 459 44 32 23 25 12 58
19 41 42 e45 e38 e47 474 41 29 19 23 21 41
20 39 49 e46 e38 e46 294 38 26 19 22 45 34
21 66 47 e45 e42 e46 217 36 23 17 22 52 29
22 230 45 e45 ed7 e46 184 35 22 34 20 32 27
23 244 44 e46 e49 e46 170 34 21 32 18 25 31
24 547 42 e46 es1 e46 163 32 20 27 18 21 559
25 374 42 e46 e51 e46 155 30 18 25 17 18 407
26 293 80 e48 e51 e46 125 29 17 35 15 16 218
21 272 90 e50 e51 e46 116 28 15 47 14 14 137
28 220 75 e49 e51 e46 119 26 14 88 17 13 96
29 171 68 e48 e51 - 110 26 13 58 15 11 77
30 167 63 e47 e49 -—- 109 28 13 37 14 10 74
3 151 - e45 ed7 --- 160- - 15 - 26 9.6 -
Total 4,812 2,059 1,536 1,299 1,195 5,429 2,099 1,145 871 1,463 555.6 2,625
Mean 155 68.6 49.5 41.9 42.7 175 70.0 36.9 29.0 47.2 17.9 87.5
Max 547 133 60 51 47 474 224 83 88 405 52 559
Min 39 41 45 36 39 46 26 13 11 14 9.6 16
Cfsm 2.40 1.06 0.77 0.65 0.66 2.71 1.08 0.57 0.45 0.73 0.28 1.35
In. 2.77 1.18 0.88 0.75 0.69 3.12 1.21 0.66 0.50 0.84 0.32 1.51
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 2002 - 2010, BY WATER YEAR (WY)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Mean 98.7 61.1 51.1 37.2 31.3 104 291 119 48.8 32:2 22.9 35.0
Max 246 90.9 79.8 67.6 55.6 175 522 258 90.7 60.0 59.0 87.5
(WY) (2008)  (2006)  (2008)  (2008)  (2006)  (2010)  (2002)  (2003) - (2004)  (2004)  (2009)  (2010)
Min 22.4 25.6 20.6 14.3 21.2 34.0 70.0 36.9 21.2 8.96 5.76 11.5
(WY) (2009)  (2007)  (2009)  (2009)  (2009)  (2008)  (2010)  (2010)  (2007)  (2007)  (2007)  (2006)
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SUMMARY STATISTICS
Calendar Year 2009 Water Year 2010 Water Years 2002 - 2010
Annual total 28,325.0 25,088.6
Annual mean 717.6 68.7 77.7
Highest annual mean 99.1 2003
Lowest annual mean 52.0 2007
Highest daily mean 1,100 Apr 25 559 Sep 24 2,660 May 12, 2003
Lowest daily mean 92  Sep25 9.6 Aug3l 4.0  Aug17,2007
Annual seven-day minimum 9.7 Sep2l 12 Aug 8 4.2 Aug 14,2007
Maximum peak flow 2679 Sep 24 3180  May 12, 2003
Maximum peak stage €9.04 Mar 12 15.18 May 12, 2003
Instantaneous low flow 9.1 Aug3l 35 Aug 9, 20074
Annual runoff (cfsm) 1.20 1.06 1.20
Annual runoff (inches) 16.29 14.42 16.33
10 percent exceeds 175 146 160
50 percent exceeds 42 46 38
90 percent exceeds 13 17 S 13
4 Gage height 8.94 ft.
b Result of dam failure.
¢ Backwater from ice.
d Also occurred Aug. 11, 14, 15, 17, 18, 2007.
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WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 2002 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 2005 to current year (not operated during winter months).
WATER TEMPERATURE: May 2002 to current year (beginning 2006, not operated during winter months).

INSTRUMENTATION.--Water-quality monitor telemeter, set for one-hour measurement interval.

REMARKS --Specific conductance records rated excellent except for the following periods: Oct. 11-22, Mar. 23 to Apr. 25, , rated good; Oct. 23-31, Apr. 26
to May 11, July 21 to Aug. 10, Sept. 22-31, rated fair; Oct. 1, Nov. 1-25, rated poor. Records were not published Apr. 8-30, May 7-11, Aug. 25, 26,
when the maximum allowable limits for reporting were exceeded. Water temperature records rated excellent.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum, 209 microsiemens, Aug. 28, 2007; minimum, 27 microsiemens, Apr. 23, 2008.
WATER TEMPERATURE: Maximum, 27.7°C, July 25, 2007; minimum, -0.5°C, on many days during winter period in 2004 water year.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 179 microsiemens, Sept. 01; minimum, 37 microsiemens, Mar. 19, 20.
WATER TEMPERATURE: Maximum, 26.1°C, August 21; minimum, 0.0°C, Nov. 18.
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS
WATER YEAR OCTOBER 2003 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
October November December January

1 62 56 59 80 77 78
2 - - --- 83 80 81 - - --- - -
3 - - 83 82 83 - - - -—
4 - 83 81 82 --- - -
5 87 83 85
6 92 87 90
7 71 54 59 100 92 96
8 57 53 54 106 100 103
9 63 57 60 109 105 107
10 68 63 66 109 101 106
1 72 68 71 101 95 97
12 75 71 73 99 95 97 - - - --- - -
13 77 75 76 102 99 101
14 78 75 76 105 100 102
15 79 77 78 106 102 103
16 80 78 79 106 102 104
17 82 80 81 107 105 106
18 84 81 83 110 107 109
19 86 82 84 114 110 112
20 86 84 85 117 114 116
21 88 85 87 117 115 116
2 86 68 77 115 114 115
23 68 63 65 117 115 116
2% 70 65 67 119 108 117
25 66 63 64 108 98 101 - - --- -
26 67 64 65 - - --- --- --- ---
21 67 63 64
28 67 64 65 - - - --- - -
29 72 67 69 - - --- - - -
30 76 72 74
31 78 75 77
Month - - -—- - - - - -— —— -—
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS

WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
February March April May

1 - — o === - 47 42 44 102 100 101
2 44 42 43 101 99 100
3 — - — — == === 48 44 46 103 100 101
4 49 47 48 107 102 104
5 — — — == -— s 53 49 52 106 103 105
6 59 53 57 104 96 100
7 60 58 59 102 99 101
8 — sus o s e 60 58 59 99 92 95
9 - - - 97 89 93 62 60 61 92 84 87
10 - . - 89 80 84 63 61 62 84 78 80
1 - --- - 80 66 73 61 59 60 85 76 78
12 - --- - 66 40 56 62 59 60 82 79 80
13 49 43 47 65 61 64 87 82 84
14 o 2= 44 42 43 66 63 64 89 87 88
15 44 42 42 69 66 67 88 87 88
16 o EE = 42 40 41 68 66 67 92 88 89
17 s === -—- 42 40 41 67 64 65 96 92 93
18 40 38 39 70 67 68 101 9 98
19 38 37 37 71 68 69 106 101 102
20 o= - - 41 37 40 73 70 71 110 106 107
21 — - - 45 39 42 73 72 73 114 109 111
- 22 = - - 46 42 44 5 72 73 118 113 115
23 48 46 46 77 74 75 123 116 119
24 = - - 48 47 48 80 71 78 129 122 125
25 - - - 48 47 48 84 80 81 133 128 130
26 --- - --- 51 47 49 88 83 86 140 131 135
21 - - - 51 48 50 91 87 88 142 139 141
28 e == - 51 51 51 96 91 93 151 141 147
29 . — - 52 51 51 100 95 97 148 136 143
30 e -— - 54 52 53 101 97 99 147 141 143
31 53 47 50 147 143 145
Month - - --- - - --- 101 42 68 151 76 108
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SPECIFIC CONDUCTANCE, WATER, UNFILTERED, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS

WATER YEAR OCTOBER 2003 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September
1 146 143 145 98 90 93 146 139 143 179 162 170
2 149 145 147 105 98 101 143 140 141 163 128 151
3 152 149 150 114 105 109 144 141 143 142 102 117
4 - - - 120 114 117 144 141 142 102 74 84
5 - - - 125 119 122 146 142 144 76 68 71
6 - -—- --- 130 125 127 151 145 148 88 76 81
7 --- - - 129 116 123 153 150 151 95 87 90
8 --- - - 116 40 50 157 153 155 96 88 91
9 - --- - 56 40 48 162 157 159 89 87 88
10 127 119 121 67 56 60 - -—- --- 97 89 93
1" 123 119 121 76 - 67 70 --- --- - 104 97 99
12 123 106 112 91 76 82 - - - 104 99 101
13 106 104 105 96 90 91 - - -—- 99 95 96
14 108 105 106 100 96 97 --- - - 103 97 100
15 113 108 111 107 99 102 --- - - 106 102 104
16 114 111 113 108 101 104 --- - --- 114 91 102
17 119 114 116 110 103 105 - --- - 91 79 83
18 124 118 120 115 107 110 --- - - 86 80 83
19 129 124 126 121 113 116 --- - --- 94 86 89
20 134 129 131 126 120 122 - - --- 98 91 95
21 135 133 134 129 125 126 132 124 127 105 97 100
22 138 116 126 132 127 129 126 123 124 110 105 107
23 116 105 111 138 131 134 131 125 127 114 108 110
24 108 106 107 139 136 137 138 131 134 115 65 78
25 109 107 108 145 138 140 142 135 139 67 62 65
26 112 109 110 147 142 145 147 141 144 75 62 68
27 111 93 108 150 146 148 152 147 149 82 75 78
28 93 83 86 150 147 149 157 152 154 87 82 84
29 84 82 84 150 148 148 162 157 158 93 87 90
30 91 84 87 154 149 151 167 161 163 96 93 95
3 - - - 154 145 151 172 166 167 - --- -
Month - - - 154 40 113 - - - 179 62 95
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TEMPERATURE, WATER, DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean

October November December January

8.4 6.2 7.3 5.9 4.9 5.5 — — — — — -
8.1 7.1 77 6.2 5.3 5.8 - o - - - -
8.9 7.8 8.3 5.3 3.5 4.4 — — — — — —
9.5 8.7 9.0 4.0 3.0 35 - e - - - =
9.9 89 - 93 4.1 2.9 3.7 — — — — - —

9.2 8.3 8.6 4.4 2.3 32 - - - - - =
8.6 7.8 8.2 6.1 44 52 — — — — — —
8.4 77 8.2 5.1 3.7 43 — — - - - e
7.9 6.6 72 5.4 45 49 Ses — — — — —
6.6 45 55 4.6 2.9 35 — - - - - -

46 3.8 4.2 4.0 22 3.1 = — — — — —
3.8 3.0 3.5 4.9 3.7 43 — - e - e -
43 2.9 3.6 5.9 4.7 5.2 — — — — — -
3.9 22 3.1 6.4 5.9 6.1 - - - - - e
44 34 3.9 6.2 3.9 5.1 - — — — — —

4.0 2.8 3:5 3.9 2.0 2.4 - --- — == s _—
43 3.1 3.8 2.3 0.6 1.3 = = == - — —
5.4 2.8 4.0 1.3 0.0 0.7 s I = cse oy o
7:5 5.2 6.2 3.3 1.2 2.1 — = - - — —
74 6.8 70 . 4.8 33 4.0 - — s o o S

7.0 5.8 6.5 4.0 2.2 2.9 — — — - . —
5.8 4.7 53 5.1 2.5 35 — — — - . -
47 43 45 6.3 5.1 5.8 — — — — — -
4.6 3.5 3.8 6.2 5.7 5.9 . — — - — —
4.0 3.0 3.5 5.8 55 57 . — — - — -

5.2 4.0 4.5 5.8 3.1 4.7 s = s e com e
5.8 4.8 53 3.1 22 2.5 — = == = _— —
5.3 3.7 4.6 22 1.3 1.8 - o = - eme —
7.2 4.9 5.9 2.3 1.9 2.1 - = = — - —
9.8 7.2 8.5 2.1 1.8 1.9 . = = o= . o
8.9 5.9 71 --- - . e = = - - —

Month 9.9 22 59 6.4 0.0 3.8 -- - T - --- -
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TEMPERATURE, WATER, DEGREES CELSIUS
WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
February March April May
1 -—- - - - - --- 9.1 6.3 7.9 16.4 12.3 14.2
2 - - - - - - 12.3 8.0 10.2 16.0 12.2 14.1
3 - - - - - - 123 9.1 11.1 14.4 11.5 12.4
4 - - - - - 9.1 72 8.0 14.3 10.3 12.1
5 - --- - - - - 10.3 6.6 8.3 13.0 11.1 129
6 --- - - - - - 9.2 7.6 8.5 13.0 9.7 11.3
7 - - - - - 8.7 6.3 7.5 11.3 6.8 8.6
8 - - - - - --- 6.9 3.9 5:1 8.4 53 6.8
9 - - - - --- - 6.6 2.5 4.4 9.4 4.7 7.1
10 - - - - - - 8.8 4.5 6.4 10.9 5.5 8.3
1 -—- - - - - - 9.3 52 7.2 9.8 8.5 9.1
12 - - - - -—- - 9.5 6.5 8.0 13.0 7.9 10.3
13 - - - - - - 8.5 6.4 7.6 11.7 9.9 10.2
14 - - - --- 12.2 7.6 9.8 9.9 8.9 9.6
15 -—- - - - - - 14.2 11.5 12.6 13.4 7.4 10.4
16 - - - - - - 13.2 8.2 10.4 15.9 9.7 12.9
17 - - - - - - 8.5 6.1 7.3 17.1 12.0 14.6
18 - - - - - - 10.2 5.7 7.8 17.4 12.0 14.8
19 == - - - - - 10.0 6.0 8.1 18.8 12.9 15.8
20 - - - - - - 11.7 6.8 92 18.8 13.9 16.3
21 - - - - - - 10.3 57 7.6 16.9 13.7 156
22 - - - - - - 8.7 3.5 6.1 16.7 14.3 15.4
23 -— - - - - --- 11.2 5.4 8.4 20.6 152 177
24 - - - - --- - 11.5 8.8 10.3 24.2 18.7 21.2
25 -—- - - - - - 12.6 8.5 10.4 24.7 213 22.9
26 -—- - - --- - - 11.9 TaT 9.8 23.2 20.0 21.6
27 - - - - - - 11.5 7.0 92 22.1 17.1 19.4
28 - - - --- - - 11.7 6.3 9.0 213 15.9 18.4
29 -—- -—- -—- - - - 10.7 8.2 9.7 21.8 15.8 18.5
30 - -—- - --- - - 13.4 9.6 11.5 224 16.9 19.3
31 - - - - - - - - - 22.8 18.4 20.1
Month - - - - --- - 14.2 25 8.6 24.7 4.7 14.2
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TEMPERATURE, WATER, DEGREES CELSIUS

WATER YEAR OCTOBER 2009 TO SEPTEMBER 2010

Day Max Min Mean Max Min Mean Max Min Mean Max Min Mean
June July August September
1 22.3 17.3 19.6 16.9 13.6 15.0 225 18.5 20.4 22.6 20.0 21.6
2 20.5 17.3 18.8 21.6 15.4 18.2 224 20.6 214 20.0 16.9 17.9
3 20.7 14.8 17.6 24.8 19.2 21.7 24.8 20.5 22.3 17.4 14.0 16.0
4 17.6 - 16.5 24.4 22.0 23.2 24.3 21.2 22.6 14.0 12.5 13.0
5 - - - 23.6 21.3 22.4 22.6 20.3 21.4 14.1 10.9 12.5
6 - - - 23.7 20.6 22.0 21.7 18.0 19.7 15.1 11.7 13.2
7 - - --- 24.3 20.4 22.3 21.4 16.8 19.0 15.0 13.6 14.5
8 - - - 223 19.1 20.1 23.5 19.0 20.9 13.6 12.3 12.8
9 15.8 --- - 21.7 18.6 20.0 24.8 19.7 21.9 13.0 10.9 12.0
10 16.3 133 14.7 222 17.8 20.0 25.1 20.1 22.4 13:5 10.1 11.9
1 15.4 13.6 14.5 21.1 19:9 20.4 24.0 21.6 22.6 13.5 12.7 132
12 14.4 12.9 13.7 21.6 18.2 19.9 26.1 21.4 23.4 14.6 12.2 13:3
13 15.7 13.6 14.7 20.6 16.6 18.9 25.9 223 23.8 14.2 12.2 132
14 18.4 14.4 16.2 19.8 18.1 18.9 26.0 214 234 13.4 11.4 12.4
15 17.4 15.4 16.0 22.6 18.5 20.3 24.0 19.7 21.7 12.4 9.6 10.8
16 16.7 14.7 15.6 23.3 19.2 21.2 20.0 17.7 18.9 12.2 10.7 11.3
17 19.0 14.1 16.7 234 19.6 21.5 19.9 16.4 17.8 11.6 10.3 10.9
18 22.6 18.0 20.1 21.6 19.5 20.5 18.4 16.6 17.5 12.2 10.8 11.4
19 21.2 18.4 19.3 22.8 19.1 20.7 19.9 16.1 17.6 11.1 8.7 10
20 21.6 16.6 18.8 21.2 19.5 20.4 18.0 16.8 17.6 11.0 7.8 9.4
21 20.6 16.7 18.8 22.7 17.9 20.0 19.2 17.4 18.1 14.7 11.0 13.0
22 21.0 18.0 19.6 20.6 18.6 19.4 20.2 16.3 18.2 13.7 11.0 122
23 20.4 18.5 19.2 21.9 18.3 19.7 21.0 16.4 18.7 12.7 12.0 12.4
24 21.2 17.6 19.2 20.2 18.7 19.3 20.2 18.6 19.7 13.8 12.4 13.2
25 19.7 17.7 18.3 22.5 17.1 19.5 18.7 16.3 17.6 12.4 10.4 11.3
26 20.7 17.0 18.6 234 18.2 20.6 18.6 14.3 16.2 10.5 8.5 9.6
27 19.7 17.6 18.6 234 20.3 21.8 20.3 14.8 17.2 11.1 8.8 9.9
28 18.7 16.8 17.7 24.0 20.8 222 222 17.9 19.6 11.0 10.7 10.9
29 17.9 14.6 16.2 23.4 19.1 21.2 23.0 18.8 20.6 12.1 10.0 11.0
30 18.2 13.4 15.8 23.0 19.1 21.0 24.9 20.2 223 12.2 10.7 11.4
31 -—- --- - 21.4 19.9 20.6 23.6 21.6 22.7 - - -
Month --- - - 24.8 13.6 20.4 26.1 14.3 20.2 22.6 7.8 12.5
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